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Automatically Tuned 
UHF Multicoupler for 
Airborne Applications 


TRW’s series of antenna multiconductors employ 
many unique features enabling simple and reliable 
operation of multiple transmitters and receivers in 
severe co-location interference situations. 


TRW’s designs use a_ building-block approach, 
where plug-in tunable filter modules are used inter- 
changeably as single-channel devices or in two-port, 
three-port, four-port or five-port multicouplers. 


The unit pictured above is a five-port multicoupler 
covering the military UHF range (225 to 400 MHz). 
This unit is the smallest and lightest multicoupler of 
its type available, and is therefore ideal for airborne 
applications. Remote tuning of each filter channel is 
accomplished by control circuits which process 
either parallel or serial digital tuning data supplied 
from associated radio sets or control box. Individual 
filter channels are low insertion-loss tunable four- 
pole bandpass filters. Multicoupling is accomplished 
by means of a low-loss broadband quarterwave com- 
bining network, and the five filter channels and 
combiner are housed in a sealed enclosure to enable 
high-power operation to 30,000 feet. The unit can 
be supplied in an open frame for receiver-only 
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applications. 


This multicoupler has been specifically designed 
for airborne applications (fixed-wing or helicopters) 
where size and weight are at a premium. However, it 
is equally useful in other high-performance commun- 
ications applications such as mobile shelters, com- 
mand vehicles, portable air-traffic control towers, 
and small ships or hydrofoils. 


SPECIFICATIONS: 

Frequency Range: 225 to 400 MHz 

RF Power Capability: 120 Watts Peak, 50 Watts CW 

Adjacent Channel Operation: 12 MHz Minimum 

Insertion Loss: 2.0 dB Nominal 

Input/Output Impedance: 50 Ohms 

VSWR: 1.7:1 Maximum 

Tuning Time: 10 Seconds Maximum, 6 Seconds Typical 

Tuning Input: 12-Bit BCD Frequency Code 

Power Input: 28 Volts, 2 Amperes (During tuning 
operation) 

Environmental: Per MIL-E-5400 (Class 2) 

Size: 12 in. wide x 14. in high x 15 in. deep 

Weight: 62 lbs. 


Capabilities in high-performance 
5 RF tuning and power functions for military 
fe and industrial applications 


Davis & Copewood Streets 
Camden, New Jersey 08103 
Phone: (609) 365-5500 
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The Series 2000 synthesized intercept 
receivers are fully microprocessor 
controlled and feature modular con- 
struction with a unique liquid 
crystal central display. The 

SR-2000 family of receivers cover 
the frequency range from 20 MHz 
to 1200 MHz and have application 
to a wide variety of communica- 
tions, surveillance and electronic 
warfare requirements. 


Mission Flexibility 

The SR-2093 shown above can be util- 
ized as a master or slave receiver 
without modification. When configured 
with a DU-2090 display/memory hand-off 
unit, the basic receiver becomes an 
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integrated surveillance system. Other 
expandable features include additional 
IF bandwidths and SSB detectors. 


Cost Effectiveness 

The Series 2000 receivers offer a 
cost-effective solution to current 
needs while providing modular growth 
for greater system flexibility. 


| 


9125 Gaither Road 
Gaithersburg, Maryland 20760 
TEL: (301) 948-5210 TWX: 710-828-9706 


Voice, Text, Dataand & 
Facsimile Communications = 


information is safe when 
passed from one location = 

to another, it should be ciphered. 
The leader in Communication == ———— E wi 
Security Equipment, CRYPTO AG, has a complete Itne of highy 
sophisticated equipment to meet your securityyequirements. 


Trust the security of your communications 
to the Specialist, CRYPTO AG. HAGELIN-CRYPTOS 


CRYPTO AG 


P.O.Box: A-163 - CH-6301 Zug/Switzerland - Phone: 042-381544 - Telex: 78702 


Electronics | 
Corporation of Israel 
88, Giborei Israel St., Tel Aviv, Israel. Telex: 33-578 


AMEMBER OFCLAL GROUP Cable Address: ELCORIS © Telephone: 03-255181 


C) Multipurpose Mobile Control and 
Communications System for Field Applications 


| Airport Tower Communications Systems 
C1 Maritime Radio Communications Control Systems 
CO Modern, Sophisticated Intercom Systems. 


CO Voice Scramblers for Secure Communications 


liv] 


JANE’S 
MILITARY COMMUNICATIONS 
1979-80 


or in touch 


In any action, the scenario rapidly changes. To be 
fully effective every fighting unit must be sure of what's 
happening —when it happens! Forward patrols, 
exploiting as they must the tactical advantages of the 
terrain,enter broken country, deep valleys, hills, 
built-up areas. Ideal cover, but the worst possible 
conditions for v.h.f. (f£:m.) communications. 

A patrol may have the best v.h.f (f:m.) radios in the 
world, but due to terrain there are many times when 
they lose contact. Are they captured?...still advancing 
...or Safely in position! Who knows? 

In this situation, doubt replaces certainty. But now 
Plessey offers a way to keep them in the action by 
maintaining integrity of communications. No larger than 
a manpack radio it’s an automatic repeater station called 
GROUNDSAT, working on the same channel as your 
radio net. GROUNDSAT is easy to deploy, can be totally 
unmanned, and is simply operated by the fighting man. 

GROUNDSAT does for the soldier what 
communication satellites have done for the world. 

Have no doubts about the effectiveness of 
GROUNDSAT, get full information from Plessey. 


PLESSEY 


electronic systems 


PLESSEY AVIONICS & COMMUNICATIONS 
Vicarage Lane, Ilford, Essex, United Kingdom, IG1 4AQ. 
Telephone:London (01) 478 3040 Telex:23166 
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Plessey-still making communications bistory. 
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M.ELL. is one of the leading high-technology 
companies in the United Kingdom and the vital 
role it has played in the development of the 
Clansman vehicular radio systems has been 


of major importance. 
a & M.E.L. Clansman systems comprise both low- 
power (UK/VRC 321) and high-power 
(UK/VRC 322) stations. 
; A radio telegraph adaptor effects telegraph 
‘ eRe and data facilities and a comprehensive rangé 
of field test equipment is also available. 

* The high technology in the development of 
Clansman is part of M.E.L’s continuing 
involvement in defence systems on land, at sea 
and in the air, in the United Kingdom and 
around the world. Among these are night and 
day vision systems, portable approach guidance 
equipment for aircraft, naval communications 
systems, electronic warfare equipment and 
avionics systems. 

M.E.L. will be pleased to send you full information 
on Clansman or other systems and equipment. 
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A division of Philips Electronic 
and Associated Industries Ltd. 


Manor Royal, Crawley, 

West Sussex RH10 2PZ, England 
Telephone: Crawley (0293) 28787 
Telex: 87267 
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_ Now you can communicate 
Inthe field the same way you do 
— inthe office. 2 


The Sylvania SB-3614 Automatic Tactical The Sylvania SB-3614 Automatic Tactical 
Switchboard frees military personnel from going Switchboard has been type-classified Standard 
through an operator. They can now use the same “A by the U.S. Army and is now being fielded by 


direct dialing enjoyed in the office and save vital both the U.S. Army and U.S. Marine Corps. 

minutes on each tactical call. a REE And because of its speed and 
The 30-line switchboard can be capabilities even people in an 

stacked up to 90 lines. And it’s de- office would give this switchboard 

signed to be carried easily and set _ their best rating. 

up rapidly. Our system allows for =, >=? a} s For additional information, 

both call precedence/preemption  » @°0. te : ¢ contact GTE Sylvania, Com- 

and 10-party conference calls. It i mnt By munications Switching, Eastern 

can also be hooked into trunk circuits to head- Division, 77 “A’ Street, Needham Heights, 

quarters and the public telephone network. ‘ Massachusetts 02194, Telex 922497. 
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In critical situations fighting men rely on failure-proof 
contact with other units and with base. We at Philips know 
that their lives — and those of others — may be in our hands. 
The dependability of our equipment has passed arduous 
tests in battle environments in many parts of the world, 
maintaining the control, command and intelligence net- 
work essential to defence operations in the combat zone. 


PRC-4620 VHF/FM Manpack 


This versatile, solid-state radio weighs only 7kg incl. batte- 
ries, operates in the 30-76MHz frequency band and has a 
nominal range of 10km. Two modules can be interchanged 
giving 25kHz channel spacing with 1840 channels, or 50kHz 
spacing which also allows digital transmission of 16kb/s. 

A feature of this ruggedized equipment is selective calling 


Communications are vita 


Deltamux 8TR610 


A digital delta- modulated system for speech and data, 
including 2 to 4 wire conversion and coaxial cable adaptor 
equipment. The system is designed for fixed or mobile 
communications networks having a minimum of 15 and up 
to 60 channels at bit rates varying from 256 to 2084b/s. 
Interfaces are available for line or radio. 


Integrated Communication System for Naval vessels 
A system for fighting ships grouping all external and inter- 


nal communications into an integrated system remotely 
controlled by one or two operators. 


with tone and noise squelch while its modular construction 
simplifies maintenance and reduces spares holding. Two 
sets operating on different frequencies can be linked back- 
to-back to form a relay station. 


VRC-4600 VHF/FM Vehicle radio system 


This rugged, flexible family of VHF/FM vehicle radio equip- 
ments uses the same transceiver as the manpack, is simple 
to operate and easy to install and maintain. Equipment 
commonality has a favourable impact on logistics. The 
units are designed for various configurations ranging from 
a simple 2W system to 3x30W using three transceivers plus 
amplifier, all independently controlled. With the appro- 
priate filter two equipments can operate with antennas in 
close proximity and working on adjacent frequencies. 
25kHz or SOKHz channel spacings are available, the 50kHz 
version permitting 16kb/s data transmission encrypted by 
a Philips Usfa Specolax crypto device. Intercom facilities 
are also provided. 


Mobile Automatic Telegraph System (MATS) 


A fully automatic message switching system, self-con- 
tained and complete in a military aluminium shelter 
mounted on a 4-ton truck. The container can be trans- 
ported either by truck or helicopter. 

A typical mobile forward area configuration comprises four 
switching centres at network nodes 2 or 3 of which are on- 
line serving a minimum of 500 addresses. This allows one 
unit to move with the scene of action and advance commu- 
nications to be established while the others maintain opera- 
tional traffic. Internodal communication is maintained by 
2400b/s FDX circuits over the tactical area mobile voice 
grid network. Short-term message storage and retrieval is 
by magnetic drum while two cassette recorders provide 
long-term storage and transaction logging. 


Simultaneous transmission and reception between ships, to 
aircraft and to shore in all bands from VLF to UHF, directly 
or via satellite are possible. Internal communications are 
centralized in the system so that all internal or incoming in- 
formation is routed directly to the correct addressee. Ship- 
board interconnections are via digital TDM coaxial cable 
loop — later optical fibres — with the capability of adding 
terminals or expanding the system to suit different types of 
vessels. 


Integrated systems with their corresponding reduction in 
cable requirements and faculty for later expansion improve 
the efficiency and speed of voice and data communications 
in modern warships — a vital contribution to fleet operations 
in tactical situations and offering significant economies in 
peacetime. 


These equipments conform with DEF 133 Cl.L2 and L3, 
comply with Eurocom recommendations or American 
standards and are fully NATO codified, as appropriate. 


All Philips equipments are backed by after sales service 
which includes comprehensive training of personnel, from 
field and base maintenance to store management logistics. 
Provisions for licencing and technology transfer can be 
made according to national requirements. 


Philips Telecommunications, 
P.O.B. 32 1200 JD Hilversum, 
The Netherlands 


Philips 
Telecommunications 


[10] 


PHILIPS 


PHILIPS 


SIEMENS 


Nothing but the best 
for defense 


A country’s defense is Reavily 
dependent on the quality of its 
electronic systems. 

It is therefore important to have 

a partner with the necessary 
experience and know-how in all 
fields of electronics — a partner who 
is aware of his responsibility and 
can provide systems to meet 
specific needs. Siemens offers 
complete solutions — all the way 
from concepts and systems design 
to production and on-the-spot 
maintenance. Siemens is fully 
prepared to develop solutions 
tailored to individual needs. First 
priority is always given to compatibility 
between different systems. 


Siemens 


Electronics for defense 
New ideas for higher security 


For further information contact: Siemens AG, ZVW 124, 


Postfach 700079, D-8000 Munchen 70 


Siemens is a leader 
in the field of electronics 


Employing over 300,000 people worldwide 
and active in every field of electrical 
engineering, Siemens is a pioneer in 
electronics. Siemens has deep roots 

in commercial communications and data 
technology, providing it with comprehensive 
know-how in electronics for defense. 

Our present systems and products are 
already geared to tomorrow's defense 
needs. Nothing but the best in the field 

of electronics is good enough for defense. 


Siemens systems and equipments 
for Army, Navy and Air Force z 
Radar acquisition, and tracking radar i 
identification (IFF), data processing, 


radio and radio relay transmission, i 
secure voice and data systems, 
telephony, telegraphy, optoelectronics, # 


electrical equipments, site protection | 
systems, check-out systems 
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Four-port 
UHF Multicoupler 


TRW’s series of Tunable Multicouplers employ many 
unique features enabling simple and reliable opera- 
tion of multiple receivers and transmitters in severe 
co-location interference situations. The TRW design 
uses a building-block approach, where tunable fil- 
ters are used interchangeably as single-channel 
devices or in two-port, three-port, or four-port 
multicouplers. 


Units are available covering the Military VHF 
(110-160 MHz) and UHF (225-400 MHz) bands. The 
unit shown above is a four-port UHF Multicoupler 
with remote tuning capability accomplished by high- 
ly reliable digital control logic circuitry, which 
drives a stepper motor connected to the filter tuning 
shaft through a reduction gear assembly. Individual 
channels are low-loss, highly selective tunable four 
pole bandpass filters. 


One plug-in filter channel has been removed and 
opened in the photograph at right to show internal 
filter construction and sliding RF connectors. 

Two-port multicouplers using identical plug-in 
filter channels are used on the high-reliability U.S. 
Air Force AWACS (Airborne Warning and Control 
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Systems). Three-port versions are used on the British 
Nimrod AEW aircraft. 


SPECIFICATIONS: 

Frequency range— 225-400 MHz 

RF power capability—150 Watts Maximum 

Adjacent channel operation—5 MHz Minimum 

Insertion loss—1.5 dB Nominal 

Input/output impedance—50 Ohms 

VSWR—1.5:1 Maximum 

Tuning time—12 Seconds Maximum, 7 Seconds 
Average 

Tuning input—12-Bit BCD Frequency Code 

Power input—115 V, 400 Hz 

Operating temperature range— -55°C to + 71°C 

Environmental—Per MIL-E-5400 (Class 1) 

Size—14. in. wide x 15in. high x 26 in. deep 

Weight—140 lbs. - approx. 


Capabilities in high-performance 
RF tuning and power functions for military 


y RY and industrial applications 


RF FILTER PRODUCTS 


Davis & Copewood Streets 
Camden, New Jersey 08103 
Phone: (609) 365-5500 
TWX: 710-891-7087 


9 
9 
ey 
-@ 
N Wy 
, Dp # 
49 ® 
*! 
4 
wl 


UHF Tunable Filter for 
Airborne Applications 


The TRW filter pictured here is a tunable pressur- 
ized four pole cavity type UHF bandpass filter cover- 
ing the military UHF range and designed to operate 
in an airborne environment. The tunable filter is fre- 
quency programmed by a digitally formatted tuning 
control and is provided with a 243 MHz guard chan- 
nel by-pass filter to ensure reception of emergency 
transmissions regardless of the programmed operat- 
ing frequency. The dimensions of this filter have 
been designed to be compatible with modern UHF 
transceivers, thereby making it possible to provide a 
compact retrofit transceiver-filter package in appli- 
cations with severe co-location interference. 


SPECIFICATIONS: 

Operating Frequency: 225-399.9 MHz 

Guard Frequency: 243.0 MHz 

Tuning Control: BCD input command signal (100 KHz 
steps). Parallel or serial TTL compatible 

Tuning Time: 6 seconds maximum, 4 seconds typical 
Primary Power: 28 VDC + 15%, 2.1 Amp (during 
tuning) (IAW MIL-STD 704) 

RF Power Capability: 100 watts (CW or peak) 
Insertion Loss at fo: 1.2 dB (tunable filter); 

1.5 dB (fixed guard-channel filter) 


Selectivity: 3 dB Bandwidth—4 MHz minimum; 
30 dB Bandwidth—32 MHz maximum; 

60 dB Bandwidth—80 MHz maximum. 
Reliability: 5000 hours MTBF 

Environmental: Per MIL-E-5400 


MECHANICAL SPECIFICATIONS: 

Size: 7.0 in. x 3.5 in. x 14.8 in. (HxWxL) including 
connectors and handles 

Weight: 13 pounds 

Mounting: ATR type 

Connectors: RF-Type N; DC-MS 27477 


Capabilities in high-performance 
RF tuning and power functions for military 


] RW and industrial applications 


RF FILTER PRODUCTS 


Davis & Copewood Streets 
Camden, New Jersey 08103 
Phone: (609) 365-5500 
TWX: 710-891-7087 
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European Leader in the avionic Market 


complete COM/NAV avionics 


IDR 534 IMT 565 
Course indicator Digital navigation indicator 


B48 
ae eS 
“Ah, Co 


= an 
ba > 


RNA. 720 BD 504A BCU 730 
VOR/ILS navigation receiver VOR/ILS/DME navigation C/U Combined V/ UHF COM C/U 


ERC 741 TRU 750 TRM 900 R 
VHF Transceiver UHF Transceiver Combined V/UHF transceiver 


créations andré moutarde. 


We deserve the credence of over thirty countries. 
Won't you join them as a privileged member of EAS club ? Sure you will! 


= AS the french flag in avionics 


Electronique Aérospatiale 
B.P. 5I-93350 Le Bourget -France Tél. 862.51.51-862.51.00-Télex 220809 F 
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HF communications enters anew era with measured continuously for the entire 
the advent of the AN/TRQ-35(V) Tactical 2-30 MHz frequency range. Proper 


Frequency Management System. frequency selection becomes simple, fast, 
Now operational, the AN/TRQ-35(V) and accurate. BR Communications 
2 - 1249 Innsbruck Drive 
makes true real-time frequency manage- Contact us now for complete details. P.O. Box 61989 
ment practical for the first time. Propaga- Sunnyvale, Calif. 94088 
: ; f a : Telephone: (408) 734-1600 
tion, interference, and noise conditions are We’re making HF work. Telex: 3357 ie } 


Introducing the new Tactical Frequency 
Management System: AN/TRQ35(V) 


acknowledged as unique. Leaders in design and 


Defence application of computerised command and control 
systems, IAL can provide the most up-to-date operation 


: [Al defence communications applications alone. It covers 
telephone, telegraph and data switching centres, 


control centres, tailor-made to suit any military or 
single and multi-channel fixed links and mobile radio 
do Ou 2 satellite earth stations, underground cable networks 
BS fal oat B and line transmission systems, as well as microwave 


i] 2 a 
Ministries == 
IAL experience is by no means confined to 
systems in all frequency bands. It covers all types of 
security networks and boundary and perimeter 


IAL is. a world leader in communications protection installations. In short, a total communica- 
technology; its experience covers secure and non- tions capability. 
secure situations: and, for example, ranges from the Currently, taking the Middle East as just one 
protection of a single aircraft hangar to the installation | example,!AL systems are in operation at power 
of an entire national defence system. IAL has under- stations, airports, oil fields, pipe lines, dock yards and in 
taken defence communications projects on behalf of many other vulnerable or sensitive areas where 
the British government and various Commonwealth dependable measures of security communications 
nations. And it has been responsible for a number of are needed. 
military and specialised systems applications DIAL IAL. For more detailed information of the 
throughout the Middle East. IAL total communications capability telephone 01-574 
Particularly relevant to today’s defence 241] or write IAL, Aeradio House, Hayes Road, Southall, 
developments, [AL's expertise in the management of Middlesex, England UB2 5NJ. Telex: 24114. Cables: 
computer-based communications systems IS INTAERIO Southall. 


“mi 


Aviation and Communications & 
Systems and Services—worldwide 
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Everything you need 


your avionics: 


The Rockwell-Collins AN/ASQ-166. 


If there’s one thing today’s pilots are, it’s busy. So 
busy, in fact, that anything technology can do to ~ 
reduce cockpit workloads is a giant step toward 
mission success. And that’s precisely the idea be- 
hind the Rockwell-Collins AN/ASQ-166 Integrated 
Avionics Control System developed under contract 
with the U.S. Army. 

A shared information CRT display ends long 
search times for individual avionics controls. Panel 
clutter is reduced. Com, nav, ident, security and 
mission avionics controls are all replaced by one 
integrated control display unit. Critical flight infor- 
mation, system status and even checklists can be 
displayed in bright, easy-to-read digital presenta- 
tion. Operation is easy to learn. Easy to remember. 
Remote readout display is available, too. 

Growth capability? A reprogrammable coupler/ 
computer with plug-in cards enables control and 
display for virtually any combination of avionics, 


current or future. Add microwave landing systems, 
chaff dispensers, weapons management. Add 
instrument landing systems, performance 
monitors, ECM/ESM systems. Add doppler, GPS, 
OMEGA, Inertial and RNAV. 

Cost of ownership? Lower, thanks to fewer 
avionics controls, less weight and multiplex 
wiring. You get high reliability, too. 

For details, contact a Rockwell-Collins 
representative in one of the cities listed below. 

Or Collins Government Avionics Division, 
Rockwell International, Cedar Rapids, Iowa 52406 
U.S.A. 319/395-4412. 


A 


Rockwell International 


... where science gets down to business 


Brussels 242-4048 e Cairo 894531 e Frankfurt (Rodgau 6) (0) 6106-4093 e Hong Kong 5-274-321 e Kuala Lumpur 27283 
London 01-759 9911 e Manila 892-742 e Mexico City (905) 533-1846 e Melbourne (Lilydale) (03) 726-0766 e Paris (Rungis Principal) 687-31-02 
Rio de Janeiro 286-8296 e Riyadh 69060 or 68324 e Rome (0) 6-862-415 e Seoul 74-9276 or 793-5206 
Tokyo 478-1278 or 478-1279 © Toronto (416) 757-1101 
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[DWC ATO elettrotecnica s.p.a. 


ELECTRONIC DIVISION 


40100 BOLOGNA — C.P. 588 — PHONE 400312 — TELEX 510042 DUCATI 
FACTORY : BOLOGNA — BORGO PANIGALE 


TRANSCEIVERS PROGRAMME 


RT 731 F RT 731 M RT 781 P RT 735 
Description fixed, plus Motorcycles, plus Portable Vehicular 
remote control remote control 
Connection simplex - semiduplex 
Frequency range 156+174 MHz 31+41 MHz 
R.F. chanriels 1+6 Quartz controlled 24 max, synthesized 
Supply voltage 220 V~ 12 V— 
12 V— 
[ 
Channel 25 KHz Standard 50 KHz a 
spacing (optional 25 KHz) 
Consumption =02A 10 mA (with | 300 mA 
Rx silenced economy circuit) 
Rx with <0,5 A (P audio = 1 W) 70 mA (P audio 600 mA (P audio 
LF signal = 200 mW) =P W) 
Transmitting <3 A (Pre = 10 W) 350 mA 4 A (Pre = 15 W) 
(Par = 1,4 W) I" 
Battery life 80% Squelched 
10h <10% with AF signal 
10% Transmitting 
Weight KG 5.000 KG 7.250 KG 1.400 KG 3.250 
Size 170 X 485 X 325 242 X 72 X 230 150 X 68 X 40 72 X 210 X 244 
(mm) Battery (0,6 Ah) 


L | 75 X 68 X 40 
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The Rockwell-Collins AN/ARC-I86(V) 
tactical VHF. Big news because 
life cycle costs are so small. 


seven times as much. 

The ARC- 186 is going to be a power- 
ful voice with other domestic and 
international services as well. It can 

= easily retrofit the ARC-131 (FM-622), 
ARC- 134 (807), VHF-101, ARC-114 and it’s 


Low acquisition and life cycle costs. Those 
are just two reasons why the U.S. Air 
Force recently selected the new 
Rockwell-Collins AN/ARC-186(V) VHF 
AM/FM tactical! radio for their entire fleet. 
ARC- 186 will increase the MTBF nearly 


six times over the MTBF of VHF transceiv- directly replaceable for the ARC-115 — all that’s 
ers now in the Air Force’s inventory. And life needed is a screwdriver. 

cycle cost savings projections are more than double Available in either panel or remote mounted 
original Air Force planned savings. configurations. 

What’s more, the ARC-186 will replace both their For details, contact a Rockwell-Collins sales office 
VHF AM transceivers and VHF FM transceivers in one of the cities listed below. Or Collins Govern- 
since ARC- 186 is the first production airborne military ment Avionics Division, Rockwell International, 
VHF AM/FM transceiver. Imagine the flexibility Cedar Rapids, Iowa 52406, U.S.A. 319/395-4412. 


allowed by utilizing one radio to communicate either 
on the military FM frequencies for tactical use or on 
all VHF AM frequencies, either in plain text or 
secure speech with 25 kHz channel spacing. 

Its weight is big news too. A mere 6.5 lbs. It’s 
capable of replacing VHF systems weighing up to 


6 Rockwell International 


Brussels 242-4048 e Cairo 894531 e Frankfurt (Rodgau 6) (0) 6106-4093 e Hong Kong 5-274-321 e Kuala Lumpur 27283 
London 01-759 9911 e Manila 892-742 e Mexico City (905) 533-1846 e Melbourne (Lilydale) (03) 726-0766 e Paris (Rungis Principal) 687-31-02 
Rio de Janeiro 286-8296 e Riyadh 69060 or 68324 e Rome (0) 6-862-415 e Seoul 74-9276 or 793-5206 
Tokyo 478-1278 or 478-1279 ¢ Toronto (416) 757-1101 
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Today more than ever before, 
the importance of uninterrupted, 
reliable communications in the 
military environment cannot be 
over-emphasized. 

With more than 25 years in the 
communications industry, Airtech 
continue to provide specialized 
products to meet particular needs. 


MULTICOUPLERS 


In a modern fighting ship, for 
example, many different radio 
transceivers are required to provide 
ship-to-ship, ship-to-shore and 
ship-to-satellite contact. 

For those transceivers operating 
within the 225—400 MHz band, at 
up to 1OOW, Airtech have de- 
veloped and have in_ large-scale 
production a multicoupling system 
which enables the use of one, 
common antenna, for example 
the Airtech 246—2 antenna, ideally 
positioned high on the ship’s 
superstructure. All the transceivers 
may be operated simultaneously, 
the multicouplers being tuned 
automatically from respective 


transceivers to any one of /000 
channels. 

In service with a number of 
navies, this equipment is essential 
communi- 


to  interference-free 
cations. 


re 


For further information concerning our company 
and our full product range, please contact: 


IN PURSUIT OF 
EXCELLENCE... 


COMMUNICATIONS CONTAINERS 


The fast re-deployment of com- 
munications and other equipment 
is of extreme importance to the 
highly mobile armed services of 
today. 

Our communications containers 
have been especially developed to 
enhance that mobility. 


With their unique, patented 
wall construction, Airtech con- 
tainers combine strength and 


lightness with efficient thermal 
insulation. Their high degree of 
installation flexibility means that 
equipment can be fitted at virtually 
any internal point. 
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AIRTECH 


In addition to supplying basic 
containers, Airtech also undertake 
the installation of all types of 
equipment and to design complete 
systems for use with different 
prime movers, such as helicopters 
or road vehicles. Airtech also offer 
a complete range of container 
handling equipment, for all types 
of mobility. 

Currently in service in a great 
many countries, Airtech containers 
are being used as communications 
and radar stations, and photograph- 
ic laboratories. 


AIRTECH: FOR THE ACHIEVEMENT OF EXCELLENCE. 


Airtech Limited, 
Haddenham, 
Aylesbury, Bucks. 
Tel: (0844) 291422 
Telex: 83223 
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even in a hostile environment 
or in a period of stress. 


THOMSON-CSF 
has the experience. 


The French leader 

of Professional Electronics 
and specialist of turn-key 
Telecommunications Systems. 
THOMSON-CSF 
answers all your need. 


IN 


@ 
THOMSON-CSF 


23, RUE DE COURCELLES / B.P. 96.08 
75362 PARIS CEDEX 08 / FRANCE 
TEL. : (1) 563 12.12 ; 
THOMSON-CSF INC. 

+». 75 ROCKEFELLER PLAZA / NEW YORKN.Y. 10019 
TEL. : (212) 977 22 2 z 
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the 

French Navy 
has entrusted 
csee with 

the design 

and production 
of its RIDM 
Data 
Transmission 


Network 


the french 

leader for 

data transmission 
networks. 


compagnie de signaux 
et d’entreprises électriques 


2 a8, rue Caroline - 75850 Paris Cedex 17 - 
Tél. : 387.39.29 


[22] 


Graseby 


Throughwater : 


communications 


1 732 Ship Through- 


munications System 


GI 720 Divers Communications 


GRASEBY INSTRUMENTS LIMITED 
Kingston-By-Pass, Surbiton, Surrey, Great Britain, KT6 7LR..- 
Telephone: 01 - 397 5311. Telex: 262795 


INFANTRY 
WEAPONS 
1979-80 


Edited by Colonel John Weeks 


* Detailed specifications and descriptions of all types of 

infantry weapons in current use throughout the world — 

what they do — who makes them — where they can be 
found. 


* Full information on current and future trends in the 
development of new weapons. 


* Completely revised and up-dated — includes two 

important new sections on Personal Protection (Body 

Armour and Noise Protection) and Training Aids and 
Simulators. 


* Detailed sections on: Point Target Weapons: Area 
Weapons: Anti-Aircraft and Anti-Tank Weapons: 
Armoured Fighting Vehicles: Sighting and Surveillance 
Systems - World Equipment Tables. 

* Over 2,200 photographs and detailed line drawings. 
750 pp £35.00 12¥2"x 8Y2" (318 x 216mm) 


JANE’S PUBLISHING COMPANY, 
8 Shepherdess Walk, London N.1. 


Only one DF 
system can find 
him in asecond. 


Ours. 


TCI 


When “hide and seek” is played for 
keeps, milliseconds count. Face it, the 
acid test for an emitter-locating sys- 
tem is pin-pointing an obscure, 10 watt, 
3 second burst transmitter. In tactical 
situations, the traditional multi-site 
Wullenweber array/goniometer 
approach is useless. Even if the duty 
operator hears him, he'll be gone before 
there’s time to get a fix and alert the 
other sites for triangulation. 


TCI’s Model 410 will hear him and 
pin-point his location in an instant. 
The totally integrated system uses 
computer technology with an elegant 
new antenna design to provide extra- 
ordinary accuracy in real time. It will 
intercept, analyze and locate any type 
of signal on any frequency between 
500 kHz and 30 MHz in a second or 
less. More important, the 410 provides 


Technology For Communications 
International 

1625 Stierlin Road, Mountain View 
California 94043, U.S.A. 
Telephone: (415) 961-9180 
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all these data from a single site, at 
short as well as at longer ranges. 


The 410 is not an engineer’s pipe 
dream. TCI 410 systems are field 
proven, and are operating now. Reports 
from users indicate excellent accuracy, 
reliability and maintainability. Perhaps 
the most surprising, the 410 is less 
expensive than a Wullenweber/ 
goniometer system. 


No matter what your application— 
DE monitoring, search and rescue, 
or tactical —the 410 is superior for 
coverage of the HF spectrum. For 
further information, contact us. We'll 
send you comprehensive data on the 
410 system. 


Technology For Communications 
International, Ltd. 

5A Gregory Place 

London W8 4NG, England 
Telephone: 01-937 2796 


We don'tmake — 
modern communications 
equipment, 

but we make it a lot 
easier to understand... 


What we make are 
MODERN COMMUNICATIONS 
TRAINING SYSTEMS for: 

¢ COMMANDERS 

e TECHNICIANS 


¢ OPERATORS 
the best solution to your 
training problems. .. 


DEGEM’'S COMMUNICATIONS 


For over forty years Vitavox Ltd has manufactured a TRAINING LAB. 
wide range of loudspeakers, microphones and COM-1 AM Communication Circuits 
; j 5 equipment i COM-2 FM Communication Circuits 
accessories for the eat ake Se : : 5 COM-3 SSB Communication Circuits 
specially designed to meet tI e Stringen requirements COM-A AF Power Transmitting Circuits 
of both combat and peacetime environments. COM-5A_ Phase Lock Loop Circuits 
lications include main broadcast and flight deck COM-5B_ Frequency Synthesizer Circuits 
App eye : hicle b : 4 COM-6A_ Time Division Multiplexing (FDM) | — 
systems for ships, vehicle borne communication Sampling and Muliplexing Principles 
items and public address systems for parade COM-6B_ Time Division Multiplexing (TDM) 11 — 
Pulse Code Modulation (PCM) 
grounds and workshop areas. ulse Code tion ( 
fk a ep COM-6C Time D Multip! TDM) Hl — 
Vitavox is assessed by the British Ministry of ve Hee iplexing ( ) 
Defence to quality assurance rating COM-7A_ Frequency Division Multiplexing (FDM) | — 
Ps Principles of FDM 
Defence Standard 05-21 : COM-7B- Frequency Division Multiplexing (FDM) 11 — 
y V ITAVOX LIM ITED Implementation of FDM Equipment 


‘Taw Westmorland Road 
London NW9 9RJ 
Telephone: 01-204 4234 


A FULLY SYNTHESIZED 
GENERAL COVERAGE RECEIVER 
AT A LOW PRICE 


DEGEM will supply its communications 
training systems, according to your needs: 


@ An individual system for each specific 
subject. 


@ Acomplete COMMUNICATIONS 
TRAINING LAB., including all test and 
measuring instruments. 


@ The complete COMMUNICATIONS 
TRAINING LAB.., ina fully equipped 


MOBILE TRAINING CENTER. 
Moreover, this CENTER has all the 
capabilities of a central maintenance 
depot for communications equipment. 


McKay Dymek brings you a fully:synthesized general coverage 
receiver for less than you’d expect to pay for a single channel, 
single mode unit. The DR 55 is an economical solution to the need 
for WWV monitors for time and frequency calibration, back up 
capability for main receivers, and point to point communications 
receivers for industrial, governmental and marine uses. 


Digital Phase Locked Loop synthesis is used providing quick, accurate 
and quartz crystal stable tuning at all frequencies. (50kHz to 29.7 MHz 
continuous). 


A High Level RF front design using CATV RF power transistors and a double 
balanced diode mixer followed by a crystal filter provides immunity from 
intermodulation and crossmodulation interference without the need for 
antenna preselector adjustments under normal conditions. (Matching DP 
4044 passive RF Preselector available for use near transmitters). 


Class D AM envelope detection is used providing less than 1.5% T.H.D. at 
90% modulation. 


@ 
b < DEGEM SYSTEMS LID. 


World Wide Distribution by: 
@ 


Ceramic filters are provided as the standard final selectivity element with 
optional Collins mechanical filters for Upper and Lower SSB, CW and RTTY. 


For more Information Call or Write Today 


McKay Dymek Co. Phone: 714/621-6711 
111 South College Ave. in Continental U.S. 
Aelete nape ~ 800/854-7769 


Claremont CA 91711 USA Calif. 800/472-1783 


§ inter-training systems Itd. 
Baarerstrasse 94 

CH-6300 ZUG 2,SWITZERLAND 
Tel.:(042) 310066. Tlx.:65257 
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Complete Paci Nema 


280,000 channels in 100 Hz steps from 2 to 30 MHz 
Easy to operate - silent fully-automatic antenna tuning 
1] Voice/Data/C W/USB and LSB/Optional AM 
Manpack, portable or fixed base station and vehicular use 
Available with 100 or 400W power amplifier 
Lightweight and compact: 317mm (12Y2in) x 267mm (10¥2in) x 
67mm (2%in); 6.3kg (14 lb) including battery 


et ek WT HY 
a a a a | 


That’s what you get from the Hughes 
AN/PRC-104 — the new ultra lightweight 


battery — achieved by the latest in LSI 
microcircuitry to keep size, weight and cost to the 


20W HF manpack now being marketed by very minimum. 

Redifon Telecommunications Ltd. Operation is unbelievably easy. Simply switch on, 

This compact transceiver is the basis for your select the frequency and hit the press-to-talk 

complete tactical requirements — whether for switch. The antenna is tuned and the transmitter 

manpack, portable base station, fixed base station delivers full power — automatically. Moreover, 

or vehicular use. The full range of field tuning is silent, which is a great advantage for 

accessories includes antennas, audio amplifier/ patrols near or behind enemy lines. 

loudspeaker, teletype converter, hand crank Do you still need convincing that the 

generator and battery charger. Furthermore, for performance, ruggedness and reliability of the 

maximum operational flexibility the AN/PRC-104 AN/PRC-104 are unsurpassed? It’s already in 

is available with option of 100W (using the new quantity production for the US Air Force, US 

Redifon HFA 125) or 400W amplifier. Navy, US Marines and Swedish Army...need we 

And the weight? A mere 6.3kg (14 Ib) including say more! 

For further information on the outstanding Redifon Telecommunications Ltd 

AN/PRC-104, or your other radio Broomhill Road REDIFON 

communication requirements, TSCLrG Satay 7 aie 

aA elt Telex: 264029 or 928229 TELECOMMUNICATIONS 
Cables: REDIFON LONDON TELEX --- great to communicate with 


¥#€ A Rediffusion Company 
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ANOTHER FIRST! 


CINCINNATI ELECTRONICS CORPORATION 
A Leader in Tactical Communications, 
developed and produced the AN/VRC-12 


NOW — SELECTED WITH GEC MARCONI SPACE & 
DEFENCE SYSTEMS LIMITED FOR 


SINCGARS-V 


(SINGLE CHANNEL GROUND AND AIR RADIO SYSTEM) 


Replacement for the AN/VRC-12, AN/PRC-77 
and the AN/ARC-114. Providing the United 
States and NATO Forces with reliable 
COMMUNICATIONS. 


[7S CINCINNATI & 
= 

ELECTRONICS ~= 

2630 GLENDALE-MILFORD ROAD, CINCINNATI, OHIO 45241 U.S.A. 

TEL: (513) 563-6000 TWX: 810 464-8151 CABLE: CECCINO TELEX: 21-4452 


JD) Wl S MARKET INTELLIGENCE REPORTS 


AEROSPACE AGENCIES e AEROSPACE COMPANIES e “AN” EQUIPMENT 
CIVIL AIRCRAFT e CONTRACT QUARTERLY e DEFENSE MARKET 


ELECTRONIC =SYS TEMS e ENVIRONMENTAL & CIVIL PROGRAMS 
GAS TURBINE ENGINES eMILITARYAIRCRAFT e MISSILES/SPACECRAFT 


SHIPS/VEHICLES/ORDNANCE e DEFENSE RESEARCH & DEVELOPMENT MARKETS 
DMS INTELLIGENCE e RESEARCH STUDIES 


FOREIGN MILITARY MARKETS 


NATO/EUROPE e@ MIDDLE EAST/AFRICA @ SOUTH AMERICA/ AUSTRALASIA 


FOR MORE INFORMATION CONTACT: 


DMS INC., 100 NORTHFIELD ST., GREENWICH, CT 06830 USA - TEL (203) 661-7800, TX 131526 
DMS INC., 31 STATION ROAD, HENLEY-ON-THAMES, OXON RG9 1AT, ENGLAND - TEL 04912-5880 
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confidence 
through The most 


ELMER comprehensive range 


of multi-purpose 


fa re | / ocommun j cat j on radiocommunication 
equipment 
Sy © tems integrated in 
very advanced 
radiocommunication 
systems 


MONTEDISON GROUP YZ [= Lm [= R 
MONnTEOISON 
SISTEM! “yi pivision of MONTEDEL 
Viale dell’Industria, 4-00040 Pomezia (Italy) 


P.O. Box 189-Telex 610112 ELMER | 
Phone (06) 912971 


C&S Antennas ...message received 
loud and clear 


/ 
te uN "p C&S Antennas, one of the world leaders in aerial systems for 
i /ia / fixed and mobile communication systems, have over a 

NS quarter of a century built a reputation for quality and 


design. In their comprehensive range many 
antennas are specifically designed, or 
suitable for applications in military systems. 
Ruggedly constructed with maximum 
flexibility for operation in the field, these 
antennas are ideally suited to fixed base 
stations or mobile systems 
where concealment and 
camouflage is of prime 
importance, 


wae 
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My 


Ee C&S Antennas Ltd 


KNIGHT ROAD : ROCHESTER: KENT- ME2 2AX- ENGLAND 
TELEPHONE © MEDWAY (0634) 75544 TELEX: 96146 CABLES - AERIALS’ ROCHESTER 


PRC 638 PRC 416 


| FMMANPACK TRANSCEIVER —VHF-FM HAND CARRIED 
| TRANSCEIVER 


@ 30-76 MHz @ 26-80MHz ‘ 
@® 1840 CHANNELS @ 6 CHANNELS a 
@ 4W ; @iW 


Advanced 
telecommunications 
facility 


© 
INDUSTRIA RADIO ELETTRICA TELECOMUNICAZIONI s.p.a. SUPA 
Via Caboto 16 - P.O.B. 2739 - 34100 TRIESTE - ITALY - Telex 46233 - Tel. 827281 
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NOV 


To protect your communications 


10/1 688-dS 


Security systems for telecommunications: 
voice, telegraphy and data communication. 


SOCIETA’ ITALIANA TELECOMUNICAZIONI 
20149 Milan (Italy) - 12, Piazzale Zavattari - phone (+ 392) 4388.1 


DIGITIZED 


Excellent voice quality 


GRETAG protects 


For more than 30 years confidential information 
has been entrusted to GRETAG coding 
equipment all over the world. 

Our experienced specialists can also find an 
individual solution for you from our wide range 
of products. 


Cost effective 
Microprocessor based 
RS-232-C compatible 
2400 Bps 


Low power requirements 


Telephone - Radio : Data: Text - Telex - Facsimile 


GRETACODER® 101 GRETACODER® 515 
GRETACODER® 102 GRETACODER® 601 
GRETACODER® 201 GRETACODER® 805 
GRETACODER® 202 GRETACODER® 812 


Com pact size GRETACODER® 505 GRETACODER® 905 


Choose security and find out about our 
wide GRETACODER range for protecting: 
Speech information — telex information — 

computer information — 
facsimile information. 


For further information write: 
Marketing manager 
Terminal systems 


ii3 SYLVANIA 


INCORPORATED 
ELECTRONIC SYSTEMS GROUP 
EASTERN DIVISION 


77 “A” STREET 
NEEDHAM HEIGHTS, MASSACHUSETTS 02194 


GRETAG Limited, Althardstrasse 70, CH-8105 Regensdorf Zurich, Switzerland 
Phone 01 842 11 11, Telex 53950 


NT 120.7906 E 
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AEG-TELEFUNKEN 


Direction Finders 


Radio reconnaissance and 
monitoring 


TAV AAV VAV S. 


Be fey stigi tren Ie 


STANOORT LAENGE BREITE PEILAZIMNUT P1 P2 P3 
PEILERNR °3 DES 8 52 GRAD GRAD: 278 30 4162 
: SENDERS 27 MIN _NIN: é} 0 18 


PEITLAZIMUT:_ 
RHAY NI 
YAMBURG 


\ 
6 GRAD l Pellets 
* BRE 


19 
BREME 
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Above: Searching out into space, the antennas of three AN/WSC-3 satellite communication terminals are already providing a new 
communication medium for the US Marine Corps. Deliveries by E-Systems of ten AN/TSC-89 satellite communication centrals containing - 
the terminals began in mid-1979 to provide the Marine’s landing assault forces with a capability for world-wide reliable communication. 
Below: More conventional battlefield radio communication is also undergoing dramatic changes. An example is the Plessey Groundsat which 
overcomes the need for the deployment of bulky rebroadcast-stations, providing common-channel automatic repeater facilities for both the 


command post and soldiers on the battlefield using an unmanned station no larger than a standard manpack and operating on the same 
frequency. 
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FOREWORD 


The publication of this first edition of Jane’s Military Communi- 
cations comes at a time when communications itself is undergoing a 
fundamental change both in terms of the new technology available 
to enable man to communicate, and in the way in which he is now 
able to use it. 

In terms of modern technology, electronic communications has 
been with us for a relatively long time, advancing from its early 
beginnings at the end of the last century and through the first sixty 
or so years of this one at a fairly leisurely pace. However, since the 
early 1960s the pace has been steadily quickening until today when 
development of communications is at a full gallop. Those of us in 
communications tend to play down the use of expressions such as 
‘communication revolution’ to describe what is happening, we are 
in an ‘old’ industry which has simply not been used to thinking in 
those terms. Revolution or not, however, most of us would concede 
that we are currently experiencing a period of technological evolu- 
tion which, in the last two decades of this century, will advance 
man’s ability to communicate into realms once thought of as science 
fiction. 

Military commands throughout history have always recognised 
the need for efficient communications, but until recently their needs 
have always reached far ahead of the available resources to meet 
them. As man advanced the foot messenger gave way to the horse 
and pigeon with line-of-sight communication being available using 
smoke signals or reflected sunlight. Speed of communication was 
increased through the use of repeater stations in the form of relay 
runners or riders and even hilltop beacons. Much later came the 
wire telegraph and then the breakthrough into wire-less communi- 
cation using electro-magnetic radiation in the form of radio waves. 
But despite these and other significant milestones, overall 
advancement could not be described as having been significantly 
fast. The first sixty years of the application of radio communication 
saw us at a stage where most available equipment used valves and 
relays, all of which stemmed from original technical breakthroughs 
many decades before. Equipment was large and cumbersome with 
high power consumption, greatly restricting its use in portable field 
and vehicle applications. Such equipment was, by its very nature, 
unreliable and quite incapable of dealing with the many and unpre- 
dictable radio propagation variations. When the equipment was 
operating it was a relatively simple task for the enemy to locate the 
transmitter and destroy it or, if it preferred, to intercept uncoded 
messages or jam those it could not decode. Even when messages 
were received it was not uncommon for them to be misinterpreted 
through the background noise and static bursts, and there was 
always the risk of receiving bogus messages sent by the enemy to 
mislead. 

In any environment, unreliable and unpredictable communica- 
tion often creates more problems than it solves. In the military field 
winning battles is based on having men and equipment operating at 
maximum efficiency. The uncertainties inherent in communications 
equipment meant that there could never be a total commitment to it 
in tactical and strategic operations without substantial improve- 
ment. Communications was, therefore, a useful adjunct and the 
advancement of useful adjuncts is always destined to be slow. 

The first signs of a change came with the arrival of the solid-state 
era in which high power transistors and stable crystal oscillators 
opened the way for the introduction of single-sideband radio com- 
munication. This brought an immediate reduction in the power 
consumption of transmitters and greatly improved their output 
performance, at the same time increasing their reliability and range. 
Frequency synthesizers then provided an ability to select from 
thousands of available channels with very high frequency stability. 

Although those developments seemed significant at the time they 
have been overshadowed by what was to follow. From a situation in 
which technology lagged behind the practical military require- 
ments, almost overnight the position was reversed and from looking 
for technology to improve equipment and systems the development 
engineers suddenly found themselves with so many options that it 
has become difficult for them to know which areas to tackle first. In 
fact, technology is currently advancing so rapidly that equipment 
and systems are often obsolete before they can be put into service. 

Perhaps most remarkable is that the catalyst in this fundamental 
change which is taking place, not only in communications but in 
many other areas of technology, is about one centimetre square and 
made from grains of sand. This tiny device, known as a micro- 
electronic silicon circuit, or silicon chip, has provided the technical 
and economic solution required to bring together the computer (in 
the form of the micro-processor) and communications to create 


what is now called the new C*® (communications, command and 
control) technology. 

The ability to communicate over long distances reliably via satel- 
lites, to use digital computers at all levels for the high-speed control 
of almost every system and equipment function, coupled with a vast 
array of other highly reliable and relatively cheap sophisticated 
products based on the large scale integration of complex circuits on 
these minute chips, is sweeping away the old uncertainties of com- 
munication and making it a highly reliable and vital military tool. 

Two or three years ago C’ was just another American buzz term. 
Today it has become a fully recognised and acceptable part of 
military terminology and one of the key areas of research and 
development for military commands in the developed world. In the 
USA, for example, the Department of Defense is currently spend- 
ing about $4200 million annually on C® programmes, about ten 
times more than the total US defence budget in 1940. Of that sum, 
about 25 per cent will be on research, development, test and evalua- 
tion, with the remainder on procurement. Although comparable 
figures are not as freely available from other NATO nations, they are 
also heavily engaged in communication systems development and 
implementation through such programmes as NICS (NATO Integ- 
rated Communications System) where the capital cost of the second 
phase of the programme (due for implementation between 1980 
and 1995) will amount to US$1500 million at today’s prices. 

There is now no doubt whatsoever that C° is rapidly becoming the 
key element in current and future military planning. This was 
recently emphasised by Major General Van C Doubleday, the US 
Air Force C® Director, when he said: ‘If I were to dramatise I might 
say “the C® business may indeed be the key to survival’. On the 
other hand, if I were to be realistic and quite candid could I say 
less?’ 

In simple terms, if national forces cannot communicate effec- 
tively with themselves and with their allies they could lose a war, 
even though they might have superior troop numbers and more 
sophisticated weapons. 

There are many levels of C* capability being explored at present. 
If one looks at the extreme situation of a nuclear war, a first strike 
strategy emphasises C* capable of handling large amounts of infor- 
mation, and C? for a second strike would be designed to survive the 
direct and indirect effects of a large nuclear attack. Survivability of 
C* in a second strike is more important than speed of reaction, 
although to date development of a system capable of surviving a 
large nuclear attack so that a retaliatory strike could be carried out 
has not been successfully achieved, a factor currently of considera- 
ble concern to the Western allies. Programmes under way in the 
USA at present, such as Apache and Gryphon, are designed to 
achieve this capability. 

Another important and pressing problem for the Western allies is 
that of communication compatibility. Because technology is provid- 
ing many alternative solutions in the development of electronic 
equipment and because individual nations are keen to protect 
national interests, the lack of common standards within NATO and its 
allies continues to cause major problems and concern. General 
Alexander Haig was recently quoted as saying that he could not 
foresee any breakthrough on interoperability within NATo until the 
early 1980s and that C*® problems as a whole would not be solved 
until 1990. 

In contrast, the Warsaw Pact forces, within an all-embracing 
political command and control structure, are likely to have no such 
compatibility problems. While it is clear that in many areas their 
technology is not as advanced as that in the West, this could be more 
than offset by total interoperability of the equipment of all its 
forces. 

The balance is delicate since with the West’s troop and weapon 
numbers falling well short of those of the Warsaw Pact alliance it is 
vital for NATO and its allies to compensate through a more effective 
and coordinated C* capability. The delicacy of this balance is also 
illustrated in another scenario which has been advanced by some 
strategists. While it is continually emphasised that the prime pur- 
pose of military strength is to deter attack, it is argued that a 
situation could develop where electronic systems with rapid 
analysis of real-time inputs from terrestrial and satellite sensors 
could, become so sophisticated and provide such detailed and accu- 
rate information on the location, strength, readiness and capability 
of a potentially hostile nation, that a military power might see and 
seize an opportunity to launch a nuclear attack without fear of 
reprisal. : 

Moving away from these extreme situations and looking at how 
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the C* concept will be applied in the day-to-day military deterrent 
role one again finds conflicting opinions. There are some who see a 
central supreme command post equipped with large computers to 
process a continual data flow to and from all its forces world-wide. 
It is a concept of total command and control in which commanders 
in the field would simply generate, largely through automated 
systems, required data on current situations which, together with 
inputs from satellite sensors, radar systems and other ground, air- 
borne and seaborne forces, would enable the command post to 
instruct each commander on his next course of action. Fortunately 
there seem to be too many flaws in this concept for it ever to be 
considered in practice, at least in the foreseeable future, and it is 
generally accepted that the main purpose of C? will be to improve 
the speed and efficiency of the military chain of command and that, 
except in exceptional circumstances due, for example, to a critical 
political situation or the extreme case of a nuclear attack, decisions 
should continue to be made by individual commanders in the field. 
One of the dangers apparent as the ability to communicate becomes 
increasingly easier is that information and data will be generated in 
vast quantities beyond the capacity of a commander to absorb. If 
the commander is to continue to command communications will 
have to be used efficiently otherwise there will be no alternative but 
to revert to a central and highly computerised C’. In simple terms it 
must be recognised that because it becomes easier in the practical 
sense to communicate this should not automatically result in a 
massive increase in the volume of message traffic. 


NATO 

In the face of constantly improving Warsaw Pact forces NATO lists 
improvements in communications and associated command and 
control as a top priority. Among immediate requirements are 
improvements in interoperability between NATO and national sys- 
tems; increased mobility, redundancy, automation and survivabili- 
ty; and the elimination of deficiencies resulting from differing 
operating and reporting procedures. Functional requirements 
include a need for improved secure tactical communications to 
redundant and hardened war headquarters interconnected by sur- 
vivable links with fully integrated data processing capabilities. 

The first phase of Nics should be completed in 1980 to include 
the major implementation of circuit switching through TARE (Tele- 
graph Automatic Relay Equipments) to replace the old torn-tape 
systems currently in use, and the first elements of the planned Initial 
Voice Switched Network (IvsN). Both TARE and IVSN are spin-offs 
from US development and are similar in concept to the US 
AUTODIN and AUuTOVON respectively. 

Two new automated message processing systems Status Control 
Alert and Reporting System II (scars II) and Computer Assisted 
Message Preparation System (CAMPS), are now being developed for 
implementation in the early 1980s, and procurement has also been 
funded for an interim automated Command, Control and Informa- 
tion System (ccis). A two-year study began late in 1979 which is 
looking at command, control and information system design which, 
it is hoped, will define the best systems and hardware for transmit- 
ting and presenting the necessary information to decision makers. 
Closely allied to these programmes are improvements in air com- 
mand and control and the continuing efforts associated with the 
second phase of Nics and the NATO satellite communications system. 

In association with these programmes there are many others 
being implemented by individual countries within NATO and its 
allies, many of which are described in this Yearbook. In many cases 
they represent a considerable duplication of effort and demonstrate 
again a lack of concern for compatibility with one another. For 
example, in the area of integrated tactical communications, despite 
some early attempts at joint development between the USA, Cana- 
da, the UK and Australia through the Mallard project, political 
elements and, in some cases, genuine differences in emphasis on 
various operational requirements caused the programme to be 
terminated. Now, some ten years later, the West has arrived at a 
situation of having four national systems in the final stages of 
development (Autoko, West Germany; Ptarmigan, UK; RITA, 
France and Tri-Tac, USA), all of which set out to achieve the same 
basic objectives, but all differing in the manner in which they 
achieve them and in the degree to which they are compatible one 
with another. 


United States of America 

Although an active participant within NaTo, the USA’s com- 
munication requirements and development programmes extend 
well beyond its commitment to the alliance. Latest estimates put US 
military spending on communications equipment and systems bet- 
ween 1976 and 1983 at $15 300 million, a figure which does not 
include associated command and control elements. 
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It's global military commitment requires the deployment of 
offensive and defensive forces throughout the world and this has 
brought forward a number of key inter-service programmes of 
which the World-Wide Military Command and Control System 
(wwmccs) is the focal point. The Minimum Essential Emergency 
Communications Network (MEECN), the joint-service tactical com- 
munications system mentioned earlier (Tri-Tac), the Defense 
Satellite Communications System (Dscs), and the National Military 
Command System (NMcs) are just a few of the many tri-service 
programmes currently under way. These all-embracing program- 
mes, the importance of which NATO as a whole has been relatively 
late in recognising, can be traced back to the late 1950s and to the 
formation of the US Defense Communications Agency (DCA) to 
manage and direct the Defense Communications System (Dcs). 
Since then the pcs has developed into a network which stretches out 
to 3000 locations world-wide in 75 countries and islands. 

With US technology having a lead over that of the Soviet Union 
in many areas, it is clear that the Soviet Union is putting considera- 
ble effort into effective counter measure systems. As communica- 
tions increases its role in command and control it becomes increas- 
ingly enmeshed in the three elements of electronic warfare: elec- 
tronic countermeasures (ecm), electronic support measures (esm) 
and electronic counter-countermeasures (eccm). Although ew 
played an important role in the control of weapon systems in the 
Viet-Nam war, there was little or no ew used aginst communica- 
tions at that time apart from low-level jamming incidents. As the 
US and its allies establish extensive and complex communications 
networks, involving many thousands of transmitters and receivers, 
they are aware that effective ew in land warfare could be devastat- 
ing. As was demonstrated in the 1973 war in the Middle East, the 
Eastern Bloc is developing an ew capability against communica- 
tions and already has equipment in the field. 

Close behind the need for equipment survivability is the need to 
protect it from ecm. The Department of Defense now requires that 
the provision of eccm capability must be considered very early on in 
the development cycle of communications systems, and this is now 
reflected in such programmes as SINCGARS V, SEEKTALK and JTIDS. 

The eccm technical solution to provide the high degree of protec- 
tion required is already possible but at present very expensive. As 
the development cycles proceed political decisions become neces- 
sary to determine the degree of protection required for a specific 
system. At the present time US thinking seems to indicate that the 
high cost is justified for satellite and many of the high-level prog- 
rammes but that adding $5000 worth of eccm to each of 100 000 
manpack radios costing, say, $1000 each could not be justified. 


Warsaw Pact 

Because the Soviet Union has lagged behind the West in the 
development of component technology, communications equip- 
ment and systems within the Warsaw Pact lack the sophistication 
achieved within NATO and its allies. This does not, however, mean 
that the systems used are not effective. Shortcomings in technology 
are countered with the establishment of well-ordered network 
planning with equipment deployed in considerable quantity to off- 
set shortcomings of reliability. Systems are structured in order of 
importance with greatest priority placed on equipment which might 
be needed in an offensive role. As previously mentioned, the use of 
ecm to counter the West’s superior technical capability is a key 
factor in Soviet strategy. Ecm will be used to disrupt NaTo’s C* 
systems using information gained from Soviet signal intelligence 
systems (Sigint) which continually analyse Western communica- 
tions. From the information gained from the Sigint systems the 
Soviet Union is able to identify key communication links vital to the 
West's C’ structure from which it assigns an order of priority for the 
elimination or disruption of key command posts. The Soviet Union 
now has a capability to subject these centres to intense spot and 
barrage jamming although the West is well aware of this and 
developing eccm systems to overcome this threat. 

A key element in Soviet strategy is its missile submarine fleet and 
although there is no firm evidence it can be assumed that an effec- 
tive communications system exists to support it. This will include 
the use of national and airborne command posts with links provided 
by high-frequency radio, Molniya satellites, tropospheric scatter 
and microwave links. From data supplied to the International Tele- 
communications Union by the Soviet Union it is known that there 
are five very low frequency radio sites in the Soviet Union with 
output powers in excess of 500kW to provide world-wide com- 
munication to its submarine fleet. There is other evidence that these 
transmitters tend to be concentrated at the lower end of the very 
low frequency band which would give increased penetration to 
lower sea depths. Statistics on operational Soviet satellites are also 
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available from published ITU information. From this source it is 
known that more than 90 Soviet satellites were launched in 1978, 
all of which could be used in a military role. Only about 25 per cent 
were communications satellites and the relatively large number of 
launches is explained by the relatively short life of Soviet satellites 
compared with American ones. 

The Soviet Union’s new Volna communications satellite will 
have its first launch in 1980 and will operate in the maritime service 
bands. Clearly these are intended for ship-to-shore communication 
and could provide a first link in a shore-ship-submarine relay. 


China 

We know by the number of leading Chinese electronics engineers 
living and working outside the People’s Republic that the potential 
for the development of technically advanced systems in that coun- 
try is very great. However, China’s progress in this field was seri- 
ously hampered by political attitudes towards technology in the 20 
years before the Cultural Revolution in 1969, and although these 
political attitudes have now changed the country still has some 
considerable ground to catch up. 

In the early 1960s large numbers of radio sets were being man- 
ufactured by the Chinese, most of which were based on designs 
copied from the Soviets, as, for example, the R-105D, R-108D and 
R-113 tactical sets. Copies of original US designs also appeared at 
around that time, notably versions of the SCR-494 and AN/GRC- 
9, and there were also Chinese versions of Soviet vehicle sets. 

Little or no information has come out of China to indicate the 
present state-of-the-art in the country, but most experts agree that 
despite its problems in the past it has a capability to develop and 
operate a wide range of systems, recognising the pressing need to do 
so in the face of a Soviet threat on its borders. Its large-scale 
integration (Isi) circuit technology is also said to be advancing 
rapidly and it already has a satellite launching capability. 

There are clear indications of China’s intention to establish effec- 
tive C® systems and from knowledge of its procurement of systems 
for civil use we know that communications is being given top 
priority. In 1976 a trunk microwave system with a capacity of 960 
channels was opened linking Peking with other key centres in the 
country, and in the same year a 480-channel undersea cable was 
opened between China and Japan. Tests have also been carried out 
in the area of high-frequency secure communications using a 
digitised voice technique and fairly powerful computers are known 
to have been bought from Western suppliers. 


TECHNOLOGY AND THE FUTURE 

As has already been discussed, it has been the rapid evolution 
from the transistor to the very large-scale integration (vlsi) of 
components on silicon chips that is so dramatically changing com- 
munications systems and equipment. It is now possible to integrate 
over 100 000 transistors on a single chip, a figure which is increas- 
ing by a factor of two each year. At this level of integration these vlsi 
circuits are more appropriately described as sub-systems and, when 
mass produced, can be manufactured at extremely low cost. 
Another important trend is that not only is the packing density 
increasing but the switching time is being reduced to produce 
increasingly powerful devices. 

The impact of these minute sub-systems on communications will 
be considerable and extremely varied. For example they are mak- 
ing possible the development of frequency-hopping tactical radios 
which will operate with many thousands of frequency changes a 
second; they will permit the development of equipment and sys- 
tems which are completely self checking, being equipped with 
considerable low-cost redundancy which could be automatically 
brought into use as required to produce almost total reliability; and 
they will enable the introduction of systems using voice coders 
reducing the radio bandwidth required for a voice channel from 
16kHz to about 2.3kHz. These voice coders will also be used as 
electronic notepads with spoken information stored in an electronic 
memory, and with a few extra transistors will provide voice-coded 
encryption. 

As these integrated circuits get faster and faster, with engineers 
already predicting delay times down to 100 picoseconds (10 ~'*), 
they will permit larger and larger quantities of information to be 
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passed over communication systems using radio, coaxial cable, 
optical fibres and satellites. In fact, future message terminals will be 
able to send and receive almost anything that can be digitally coded, 
including voice, data, pictures, text and facsimile. 

Of course, with this sophistication will come increased sophistica- 
tion of ecm and eccm equipment as opposing sides attempt to 
disrupt the increasingly sophisticated and increasingly vital C° sys- 
tems which each will have. As already mentioned, all future US 
communications equipment will have inbuilt eccm circuitry, an 
example of which is a plan to incorporate high-speed processors in 
all future US satellites which will analyse incoming signals and 
reject those which it is not programmed to recognise and accept. 

Although this is not an area which we have attempted to cover in 
any detail in this first volume, it is a sector which will be receiving 
increasing attention in the future. 

This then is the new world of communications. Communicating 
used to be an art form, but an art form in which the operator was the 
artist. It was his skill and knowledge which determined whether or 
not a message got through. Now communicating has become a 
science—no more artists, little or no uncertainty, and heading 
onwards to... . Who would be brave enough to predict? 

The ugly duckling of the military environment has become a 
swan. We look forward to recording in future editions of this new 
Yearbook what I am sure will be its exciting development and 
progress towards the year 2000 and beyond. 
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THE WORLD’S MOST ADVANCED MILITARY VHF VEHICLE RADIO 


AABNCP 
AACOMS 
ABCCC 
ACD 

Ace High 


ACLICS 


ADSAF 
ADSCOM 
ADT 
AFSATCOM 
AIDS 
ALOFT 


AMETS 
AMPS 


ANDVT 
APACHE 
ARPANET 


ARTADS 
ASCL 


ASCON 
ATACS 
ATCAP 


ATDS 
Autoko 


AUTODIN 


Acronyms and Code Names 


Advanced Airborne National Com- 
mand Post (US) 

Army Area Communications System 
(US) 

Airborne Battlefield Command and 
Control Centre (US) 

Automatic Call Distribution System 
(US) 

Tropospheri¢ Séatter Communica- 
tions Network (NATO) 

Airborne Communications Léecatien 
Identification and Collection System 
(US) 

Automatic Data System for the Army 
in the Field (US) 

Advanced Ship Communications (US) 
Airborne Data Terminal (US) 

Air Force Satellite Communications 
(US) 

Advanced Integrated Display System 
(US) 

Airborne Light Optical Fibre Tech- 
nology (US) 

Artillery Meteorological System (UK) 
Automated Message Processing Sys- 
tem (UK) 

Advanced Narrow-band Digital Voice 
Terminal (US) 

Analysis of Pacific Area Communica- 
tions for Hardening to EMP (US) 
Packet Switched Data Communica- 
tions Network (US) 

Army Tactical Data System (US) 
Advanced Sonarbuoy Communica- 
tions Link (US) 

Automati¢ Switehed Communications 
Network (US) 

Army Tactical Communications Sys- 
tem (US) 

Army Telecommunications Automa- 
tion Programme (US) 

Airborne Tactical Data System (US) 
Aiitomatische Korpsstamunetz Tacti- 
cal Communications System (FDR) 
Automati¢ Digital Network (US) 


AUTOSEVCOM Automatic Securé Voice Communica- 


AUTOVON 
AWACS 


AWDATS 
Bamboo Tree 
Bancroft 
Bruin 
CAMPS 
CAREME 
CCC (C3) 
CECORE 


Celtic 
CERES 


CETAC 
Clansman 


Clarinet 
CNI 


Compac 


Coralis 
Crazy Cat 


Crazy Dog 
CRITCOM 
CSCG 


CUDIXS 


tions System (US) 

Automatic Voice Network (US) 
Airborne Warning and Control Sys- 
tem (US) 

Autotiatie Weapons Data Transmis- 
sion System (UK) 

Communications and Location System 
(US) 

Radio Communications System with 
Encryption (US) 

Tactical Communications System 
(UK) 

Computer Assisted Message Proces- 
sing System (NATO) 

Centre Automatique de Reception et 
d’ Emission de Message (France) 
Command, Control and Communica- 
tions 

Centre de Commandements du 
Réseau (France) 

Message Terminal (UK) 

Computer Enhanced Radio Emission 
Surveillance (UK) 

Communications Control System 
(UK) 

British Army Tactical Communica- 
tions Equipment (UK) 
Communications Security (US) 
Communications, Navigation and 
Identification (US) 

Man-portable Satcom Terminal (UK) 
Packet Switching System (France) 
Optical Communications Jamming 
System (US) 

Battlefield Communications Jamming 
System (US) 

Critical Intelligence Communications 
(US) 

Communications Security Control 
Group (US) 

Common User Digital Information 
Exchangre System (US) 
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DCA 
DCS 


DMD 
DISCON 


DISTAN 
DRAMA 


Drawstring 
DSCS 


EMMPS 
ERCS 
ETSS 


EUCOM 
FACE 


FATT 
FLTSATCOM 


FOCAS 


Giant Talk 
Green Pine 


Groundsat 
Gryphon 


HADAR 
HEMP 
HFIC 
Hydrus 
HVIT 
ICS 3 


IEMATS 


IKAT 
INCA 
INTACS 


IRR 
IVCS 


Jaguar 
JATCCCS 
JTIDS 


JUMP 
Kathryn 


KEESEE 
Mallard 
Maroon Shield 


MASST 
MATS 


Mayflower 
MDTS 
MEDAX 
MEECN 
Merlin 


Miracle 


Defense Communications Agency 
(US) 

Defense Communications System 
(US) 

Digital Message Device (US) 
Distributed Integrated Secure Com- 
munications Network (Aust) 
Distributed Interactive Secure Tele- 
coms (US) 

Digital Radio and Multiplex Acquisi- 
tion (US) 

Old name for Maroon Shield (US) 
Defense Satellite Communications 
System (US) 

Enhanced MEECN Message Proces- 
sing System (US) 

Emergency Rocket Communications 
System (US) 

Electronic Telecommunications 
Switching System (US) 

European Command (NATO) 

Field Artillery Computer Equipment 
(UK) 

Forward Area Tactical Teletype (US) 
Fleet Satellite Communications (US) 
Fibre Optical Communications for 
Aerospace Systems (US) 

Early Warning Airborne Hf Com- 
munication System (US) 

Early Warning Airborne Uhf Com- 
munication System (US) 

Tactical Radio System (UK) 

Secure Shore-to-Ship Communica- 
tions System (US) 

Digital Message Handling Equipment 
(Sweden) 

High Altitude Electromagnetic Pulse 
(US) 

Hf Intra-Task Force Communications 
(US) 

Secure Ship-to-Shore Communica- 
tions Systems (US) 

High Volume Information Transfer 
(US) 

Integrated Communications System 
(UK) 

Improved Emergency Message 
Automation Transmission System 
(US) 

Interactive Keyboard and Terminal 
(Netherlands) 

Integrated Nuclear Conzmunications 
Assessment (US) 

Integrated Tactical Communications 
Study (US) 

Integrated Radio Room (US) 
Integrated Vehicle Communications 
System (US) 

Frequency Hopping Radio System 
(UK) 

Joint Advanced Tactical C' System 
(US) 

Joint Tactical Information L)istribu- 
tion System (US) 

Joint Uhf Modernisation Proje:ct (US) 
Digital Data Communications System 
(US) 

Secure Communications Equipment 
(US) 

Obsolete Tactical 
Systerm (Various) 
Terrestrial Microwave Encryption 
Equipment (US) 

Major Ship Satellite Terminal (US) 
Mobile Automatic Telephone Sistem 
(Various) 

Ballistic Submarine Communications 
Project (US) 

Megabit Digital Troposcatter Subsys- 
tem (US) 

Message Data Exchange Terminal 
(US) 

Minimum Essential Emergency 
Communications Network (US) 
Ballistic Submarine Communications 
Project (US) 

Ballistic Submarine Communications 
Project (US) 
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FDM OR 300 TDM 
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Molniya 
MOMCOMS 


MPDS 
MULTOTS 
Mystic Link 


NASCOM 


Soviet Satellites (USSR) 
Man-on-the-Move Communications 
System (US) 

Message Processing and Distribution 
System (US) 

Navy Advanced Tactical C? Prog- 
ramme (US) 

Digital Information Distribution Sys- 
tem (US) 

NASA Communications Network 
(US) 


NAVCOMPARS Naval Communications Processing 


NAVMACS 


NBSV 
NEACP 


NICS 
NMCS 


NTDS 
OCCULT 


Omen 
PACCS 
Parkhill 
Pilgrim’ 
Ptarmigan 


Rembass 


RICE 


RITA 


SACCS 
SAMSON 


Sanguine 
SAOCS 


SARBE 
SATIN 
SCAMP 
SCOT 
SDS 


Seafarer 


Seek Bus 


and Routeing System (US) 

Naval Modular Automated Com- 
munications System (US) 
Narrow-Band Secure Voice (US) 
National Emergency Airborne Com- 
mand Post (US) 

NATO Integrated Communications 
System (NATO) 

National Military Command System 
(US) 

Naval Tactical Data System (US) 
Optical Covert Communications 
Using Laser Transceivers (US) 
Ballistic Submarine Communications 
Project (US) 

Post Attack Command and Control 
System (US) 

Portable Secure Speech Equipment 
(US) 

Secure Communications Develop- 
ment Programme (US) 

Tactical Mobile Area Communica- 
tions System (UK) 

Unattended Ground Sensors and 
Associated Data Communications 
Equipment (US) 

Internal Communications Equipment 
(UK) 

Réseau Integre de Transmission 
Automatique (France) 

Strategic Air Command Automated 
Command Control System (US) 
Strategic Automatic Message Switch- 
ing Operational Network (Canada) 
Elf Communications Programme (US) 
Submarine/Aircraft Optical Com- 
munications System (US) 

Search and Rescue Beacon Equip- 
ment (UK) 

Strategic Air Command Automated 
Total Information Network (US) 
Sperry Computer Aided Message Pro- 
cessor (UK) 

Shipborne Satcom Terminal (UK) 
Satellite Data System (US) 

Elf Submarine Communications Sys- 
tem (US) 

Jam-resistant Digital Tactical Com- 
munications System (US) 
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Seek Talk 
Seeley 
Seldon 


SHELF 
SICS 


SINCGARS V 
Skynet 
SLFCS 
SPANNER 
STARCOM 
STDL 
STICAR 


Streamliner 


ACRONYMS AND CODE NAMES 


Secure Communications System (US) 
Short-Range Wide-band Radio (US) 
Modular Record Traffic Terminal 
(US) 

Super Hard Elf System (US) 

Ships Integrated Communications 
System (France) 

Single Channel Ground and Airborne 
Radio System Vhf (US) 

British Military Communications 
Satellite (UK) 

Survivable Low Frequency Communi- 
cations System (US) 

Special Analysis of Net Radio (US 
Study) 

Strategic Army Communications (US) 
Submarine Tactical Data Link (US) 
Systéme de Transmission des Informa- 
tions Codées des Armées (France) 
Secure Intelligence Transmission Sys- 
tem (US) 


SURVSATCOM Survivable Satellite Communications 


Sycamore 


Tacamo 
TACOM 


TACSATCOM 
TACTEC 
TARE 
TARIF 
TCCF 
Tenley 
TES 

TOS 
Tri-Tac 
Triffid 
Vallor 
Verdin 
Vinson 
Walburn 
Wavell 
WHCA 
WWMCCS 


WWSVA 


System (US) 

Intelligence and Operational Com- 
mand Data System (France) 
Airborne Radio Relay System (US) 
Tactical Area Communications Sys- 
tem (FDR) 

Tactical Satellite Communications 
(US) 

Totally Advanced Communications 
Technology (US) 

Telegraph Automatic Routeing 
Equipment (NATO) 

Telegraph Automatic Routeing in the 
Field (UK) 

Tactical Communications Control 
Facility (US) 

Secure Voice System (US) 
Transportable Earth Station (UK) 
Tactical Operations System (US) 
Joint Tactical Communications Sys- 
tem (US) 

Transportable Uhf Radio Relay 
Equipment (UK) 

Secure Communications System (US) 
Secure Communications System (US) 
Tactical Secure Speech Equipment 


(US) 

Secure Communications Equipment 
(US) 

Mobile Information Distribution Sys- 
tem (UK) 

White House Communications 


Agency (US) 

World-Wide Military Command and 
Control System (US) 

World-Wide Secure Voice Architec- 
ture (US) 
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Equipment 


Low Frequency Radio Communications 


Underwater Emergency Telephone 
ERUS-3 


This ERUS-3 ultrasonic telecommunications 
equipment has been designed for telephone 
and telegraphic communication between a sur- 
face ship and one or several submerged craft, 
diving bells, submarines or between several 
submerged craft. 

The ERUS-3 operates with the ship’s mains 
power supply, or with an autonomous battery 
power supply. A selector switch enables the 
operator to choose the required power supply. 
The equipment can operate with batteries only. 

The ERUS-3 incorporates an automatic 
transmission device, for use in an emergency 
and a responder, enabling ships to estimate the 
distance between them (this device is also used 
for stand-by operation). 

The range is greater than 10km under normal 
propagation conditions, with the ships running 
at silent speed. 

The ultrasonic signals are transmitted and 
received by a type 2Z9A omni-directional trans- 
ducer. Signals are transmitted with single 
sideband amplitude modulation. 

In the passive mode, when a signal is 
received that has a particular call frequency the 
receiver is unlocked to enable it to receive 
telephone signals. 

In the responder mode, reception of a signal 
has a particular call frequency which initiates 
re-transmission of a signal of the same fre- 
quency. 

The power supply batteries are placed in 
special battery containers. The following operat- 
ing times are quoted per container and should, 
therefore; be doubled or trebled if 2 or 3 battery 
containers are installed. 

Autonomous operating time on transmission 
is 3% hours intermittently transmitting for 3 
minutes per hour for 72 hours, for example. 
Autonomous operating time on reception is 72 
hours for continuous operation. 

The equipment can operate either on a clas- 
sified NATO frequency for military use or on 


Diver’s Homing Receiver RUPG-1A 


RUPG-1A Receiver is a portable watertight 
equipment which allows divers either to home 
towards a submerged transmitter or to hear cw 
or phone communications from this transmitter. 

Received signals are amplified by the equip- 
ment which supplies the audio signal to a 
bone-conducting earphone. Directivity of the 
receiver allows the diver to know the direction of 
the transmitter. 

The shape of the equipmentis similar to that of 
a portable torch. Metal parts are made out of 
anodised aluminium alloy to withstand corro- 
sion. A battery charger, designed for the storage 
batteries of RUPG-1A receiver, may be oper- 
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ERUS-3 transmitter/receiver unit 


10 500Hz for civil use. For particular needs the 
two frequencies can be used on the same 
equipment, with change-over switch. 


TECHNICAL SPECIFICATION 

1 TRANSMITTER/RECEIVER WITH ACCESSORIES (MIC- 
ROPHONE, HEADSET, TELEGRAPH KEY) 

Height: 30cm 

Width: 15cm 

Depth: 31cm 

Weight: 12kg 


1 POWER SUPPLY UNIT 
Height: 15cm 
Width: 15cm 
Depth: 31cm 
Weight: 10kg 


ated from a 115 to 220 volt 50/60Hz mains or 
from a 24-volt dc supply. 


TECHNICAL SPECIFICATION 

Range: 2500m in normal propagation condi- 
tions with approx 10W transmitter 

Directivity: main lobe angle between +10° and 
+15° for 6dB attenuation 

Power supply: 9V storage battery 15-20h 
continuous operation 

Pressure test: 10 bars 

Maximum outer diameter: 191mm 

Overall length: 560mm 

Weight (in air): 2.75kg 


Manufacturer: Safare-Crouzet, Nice. 


1 OR 2 BATTERY CONTAINERS 
Height: 35cm 
Width: 17cm 
Depth: 16cm 


1 2Z9A TRANSDUCER 
Diameter: 12cm 
Length: 30cm (to connection) 


Manufacturer: Safare-Crouzet, Nice. 


RUPG-1A diver’s homing receiver 


France/LOW FREQUENCY 


Power Amplifier TU-1kVA 


The TU-1kVA power amplifier is a wide-band 
solid-state amplifier with self-contained power 
supply, designed to drive electro-acoustic 
transducers for all applications, including those 
with pulsed operation. 

It can be used to increase greatly the range of 
SC underwater wireless telephones. In this 
case, four transmission power values are avail- 
able to the operator. Both the normal and 
reduced power outputs of the telephone 
transmitter/receiver console can be increased 
by the power gain delivered by the TU-1kVA 
amplifier. 

The TU-1kVA power amplifier is protected 
against unwanted conditions such as open or 
short-circuited loads. If necessary, a maximum 
power output limiter can be incorporated into the 
apparatus to prevent the load being overdriven 
in the case of operational error at the input. The 
TU-1kVA can also drive loads with low-power 
factors. 


TECHNICAL SPECIFICATION 

Frequency range: 5-40kHz 

Maximum power output: 1kVA 

Input impedance: 600 0 

Load impedance: 500 

Power requirements: single-phase 105-125V, 
50/60 Hz mains 2.2 kVA (other mains on request) 


Underwater Wireless Telephone 
TUUM-2C/D 


The TUUM-2C/D is a miniaturised equipment 
intended for underwater telephone and tele- 
graph communication. 

Because of its reduced size, this equipment 
may also be used on standard ships (surface 
craft, submarines) as on midget submarines, 
diving-bells, etc. It consists of a transceiver unit 
with one or several transducers. The omni- 
directional range is greater than 10km with 
normal propagation. It may be extended to over 
20km by addition of a 1kW amplifier. 

A telemetry device allows localisation of sub- 
merged transmitting buoys, and the transmitter 
may be modulated with an external audio 
generator. 

A connection with the active sonar of the ship 
allows reciprocal operation of the receivers 
during transmission of one or the other equip- 
ment. 


TECHNICAL SPECIFICATION 

Transducers 

(surface craft) 1 omni-directional transducer 
(submarine) 4 directional transducers (90°) 
which may be switched for omni-directional 
operation 

Electronic unit: single model for both surface 
and diving crafts 

Operating modes 

Passive: equipment is silent and switches to 
receive operation on reception of signal 
Telephone 

Telegraph 

Transponder: transmission on reception of call 
signal allowing distance measurements bet- 
ween 2 equipments 

Automatic transmission with reception between 
dashes. Socket for tape recording 


Underwater Radio Communication 
System ERUS-2 


ERUS-2 equipment is designed to provide 
underwater radio communication, using high 
frequency ultrasonic waves between divers, 
between divers and surface craft and between 
surface craft. 

The transmission is omni-directional. The 
average range in isothermal conditions is 800 
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TU-1kVA power amplifier 


Height:/288 cm 
Width: 514cm 
Depth: 561cm 


Weight: approx 90kg 


Manufacturer: Safare Crouzet, Nice. 


TRANSDUCER 
Omni-directional 
for surface ships 

Diameter 200mm 

Height 320mm 

Weight 15kg 


Power supply: operation from 115-220V mains 
48/60Hz; on request can operate with 48V or 
24V de 

ELECTRONIC UNIT 

Height: 204mm 

Length: 425mm 

Depth: 310mm 

Weight: 20kg 


metres and down to depths of about 100 metres. 

Two equipment models have been 
developed: the ERUS-2-A3 for the divers and 
the ERUS-2-B4 for operation on a surface craft. 
The 2-A3 equipment includes an enclosed 
transceiver unit, a mask with a built-in mic- 
rophone and an ear-phone. The transceiver unit 
is provided with one single operation control and 
a push-to-talk handle drawn back automatically 
to reception position. 

The 2-B4 equipment includes a portable case 


TUUM-2C/D underwater telephone 


Omni-directional 


for use with Directional 
1kW amplifier with submarines 
270mm 106mm 
384mm 240mm 
50kg 7.5kg 


Manufacturer: Safare-Crouzet, Nice. 


containing the transceiver unit, the loudspeaker, 
the 9.6 volt storage battery and a battery 
charger (available also to load the battery of the 
2-A3 equipment). The equipment, provided with 
various adjustment and control features, allows 
the transmission of modulated telegraphic sign- 
als. A hand microphone with a push-to-talk 
control handle and headphone are housed in a 
compartment provided in the case. 

.A 50 metre connecting cable is available with 
a transducer housed inside the cable reel. 


4 LOW FREQUENCY RADIO COMMUNICATIONS /France—UK 


TECHNICAL SPECIFICATION 

2A3 

Power supply: 9.6V dc provided by watertight 
nickel-cadmium storage battery 

External hydrostatic pressure: 10kg/cm? (142 
psi) 

(cylindrical case containing transceiver and 
transducer) 

Diameter: 80mm 

Length: 340mm 


Pm 


g wt or Guat é 
ERUS-2-A3 diver's equipment 


ERUS-2-B4 surface craft equipment 


Weight: 3kg 

2B4A 

Power supply: 9.6V dc 
(Closed case) 

Height: 25cm 

Width: 26cm 

Length: 35cm 


Weight: 12kg 


(Cable reel dimensions) 
Diameter: 22cm 
Height: 24cm 

Weight: 6kg 


Manufacturer: Safare-Crouzet, Nice. 


GERMANY (FEDERAL REPUBLIC) 


VLF Transmitters S6816/1 and 
$6818/1 


The 100kW vif transmitter amplifier S6816/1 and 
the 20kW driver amplifier S6818/1 are designed 
for use within a command system for communi- 
cation with submarines. In this configuration one 
driver amplifier drives up to 12 transmitter ampli- 
fiers, which need not all be installed at the same 
place. The transmitters feature wide-band 
designin the 14 to 50kHz frequency range. If the 
frequency is changed the number of active 
antennas that can be tuned is restricted to the 
antenna tuning aids. The antenna bandwidth, 
which is limited for physical reasons, is doubled 
on operation with these transmitters. 


100kW LF Linear Amplifier H1211 


The H1211 is designed for manual operation. 
Frequency changing to any frequency in the 
band is performed by adjustment of taps on the 
main tuning inductors in conjunction with linked 
fixed capacitors. A motor driven variable 
capacitor for fine tuning and switched 
capacitors for loading on the operating fre- 
quency are provided. Once the amplifier has 
been tuned and is in service with a normal 
antenna and an external matching unit, day-to- 
day tuning variations will be taken up on the 
external matching unit controlled from the amp- 
lifier by either auto or manual control. A panel 
can be fitted for remote-control of the external 
matching unit. Frequency changing of the amp- 
lifier to any frequency in the band will take less 
than an hour. The depth of the cabinets has 
been restricted to 4 feet (1.2 metres) to enable 
the equipment to be maintained by access from 
the front only. The cabinets may therefore be 
placed directly against a wall and the limited 
depth allows easy access to all valves and 
components. 

Adequate metering and monitoring facilities 


Only 100 of the 150kW power output of each 
transmitter amplifier are used so the transmitter 
is insensitive to mismatches. It may be oper- 
ated without retuning at 1.7 vswr (corresponding 
to a reflection factor of 26 per cent). 

Optimisation of the mechanical and electrical 
features of the antenna has resulted in installing 
the antennas opposite each other. The mutual 
spacings of the antennas are small in proportion 
to the wavelength. Thus the coupling resis- 
tances between the antennas are also very small 
and the radiation resistance which determines 
the antenna efficiency increases virtually prop- 
ortionally to the number of active antennas. 

The antennas are self-radiating tubular masts 
with a top capacitance consisting of 12 wires. 


UNITED KINGDOM 


are provided and the cabinets are fitted with 
isolator and earthing switches, which are key 
interlocked with the doors to prevent access to 
the cabinets until the mains supply is isolated 
and feeder earthed. 

The equipment comprises two self-contained 


TECHNICAL SPECIFICATION 

Following performance figures apply when the 
equipment is operating in conjunction with drive 
type H1610 and 50Q load. 

Frequency range: 40-160kHz 

Power output: 100kW pep, 50kW mean 
Power input: not greater than 5W pep or 2.5W 
mean 

Power supplies: 380-440V, 3-phase, 4-wire, 
50 or 60 Hz. Automatic built-in voltage regulator 
allows input voltage variations +6 to —10%, 
frequency +2%2% 

Power consumption: approx 160kVA at 0.9pF 
Altitude: up to 8000ft (2430m) 

Humidity: up to 90% and 45°C dry heat 
Temperature range: 0—40°C 


The feed point of the antenna is at the base and 
the base insulator is rated to withstand up to 
2000kV rms. The pressure on the ground is up to 
approximately 7500kN (750 tons). 

At the base of each antenna the associated 
remotely-controlled antenna tuning aids are 
installed. 

Proper system control allows A1 or F1 modula- 
tion, selection of preset frequencies, automatic 
changeover switching within some minutes, and 
parallel operation of all antennas on one fre- 
quency or operation on two frequencies with half 
the antennas for each frequency. 


Manufacturer: AEG-Telefunken, Ulm. 


cabinets, one containing the rf circuits and the 
other the power supply circuits. 

All components are air-cooled and are 
mounted in the cabinets except the main cooling 
fan which is designed for operation in the open 
air outside the building. 


OPERATIONAL SPECIFICATION 

Complies with the requirements of British 
Defence Specification DEF 5000 where applic- 
able to this type of equipment. British service 
approved components are used extensively but 
where this is not possible because of non- 
availability of standards, generously rated 
commercial components are specified for max- 
imum reliability. 


Manufacturer: Marconi Communication Sys- 
tems Limited, Chelmsford, Essex. 


Rf cabinets Power supply cabinets External fan 
Height 2.14m (7 ft) 2.14m (7ft) 1.83m (6ft) 
Length 3.05m (10ft) 1.22m (4 ft) 1.22m (4ft) 
Depth 1.22m (4 ft) 3.05m (10ft) 0.9m (ft) 
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Diver Communication Systems 
DC755 and DC752 (DSO34_2) 


The DSO34-2 is a speech unscrambler 
developed from operational experience which 
eliminates the ‘Donald Duck’ effect on a diver’s 
voice caused by breathing the normal helium/air 
mixture when working under water. The equip- 
ment forms the basis of two ranges of equipment 
for divers. 


Sonar Communications Telephone 
Type Gi 732 


The GI 732 is a solid-state version of the type 185 
communications telephone. It provides three 
modes of operation: voice, supersonic telegra- 
phy and teleprinter and is fully compatible with 
the G! 720 divers’ underwater telephone operat- 
ing at 8.087 kHz. 


Divers’ Underwater Telephone Type 
GI 720 


The Divers’ Underwater Telephone Type 720is a 
miniature sonar, providing diver-to-diver and 
diver-to-surface ship or submarine, voice com- 
munication. It has a range of up to 600 yards 
(584 metres) at depths down to 300 feet (90 
metres). 

The complete equipment includes three 
transceiver sets: two adapted for underwater 
use and one on-board set for deck or small craft 
use. The basic transceiver packs are inter- 
changeable. A specially developed bone- 
conduction transducer is used for transmission 
and reception on the underwater version; this 
leaves the diver free of the encumberance of 
microphone and earphones and eliminates any 
need for special helmets or suits. No modifica- 
tion to helmet or suit is required. The on-board 
version incorporates a headset with conven- 
tional microphone and has a sonar transducer 
suspended on the end of an extension cable to 
facilitate submersion. 

When a more permanent communications link 
is required between divers and aship the divers’ 
sets are used in conjunction with the fully 
compatible Gl 732 bulkhead mounted com- 
munications set. 

Operators’ controls are reduced to an on/off 
lever switch and an operate-to-transmit switch 
which can be supplied as a pistol grip with an 
elastic rubber strap or alternatively as an 
integral part of the on/off switch. The on-board 
set incorporates a volume control. 

Nickel-cadmium batteries housed in the 
transceiver case are recharged with the integral 
charger which has been designed to cater for up 
to three batteries simultaneously through sepa- 
rate charging circuits. Independent automatic 
cut-off when each battery is fully charged 
enables batteries to be left on charge unat- 
tended without risk of damage. 

The complete equipment, including battery 
charger, is stowed in a splashproof all-metal, 
fitted carrying case which has a stove enamel 
hammer finish. 

These equipments are in regular use with 
many navies of the world, with commercial and 
industrial organisations involved in undersea 
exploration, and with sub-aqua sporting groups. 

A 40kHz version is available where it is not 
required to communicate with equipment 
operating on NATO frequency. Communication 
at the higher frequency is less dependent on sea 
state and less affected by noisy environments 
which are to be particularly anticipated in the 
vicinity of platforms, rigs, docks etc. 


The first range, the DC755, enables the bell 
tender to maintain two-way communication with 
the bellman and divers. Occupants of the 
decompression chamber are also able to speak 
to each other through the unscrambler. 

The second range, the DC752, provides 
communications between diving control centres 
and diving bells or decompression chambers. 
The control unit, sited in the diving control 
centre, consists of a main frame and a selection 


Special features include the availability of a 
range of systems for most types of ship and 
submarine. An emergency battery supply which 
has been incorporated enables communica- 
tions to continue during a complete failure of a 
ship's power supplies. 

Various transducers can be _ provided, 
depending on the particular installation. These 
range from single units to omni-directional 
arrays. 


of two types of plug-in module, the bell module 
and the chamber module, which can be config- 
ured in a variety of combinations. 

The British Admiralty Research Laboratories 
played a major part in the development of the 
equipment. 


Manufacturer: Marconi Space and Defence 
Systems Limited, Stanmore, Middlesex. 


TECHNICAL SPECIFICATION 

Carrier frequency: single sideband transmis- 
sion with suppressed carrier frequency of 
8.087 kHz 

Power supply: 115 or 230V at 50/60Hz 
Power consumption: 250VA max 

Max power output to transducer: 100W 


Manufacturer: Graseby Instruments Limited, 
Surbiton, Surrey. 


Type GI 720 underwater telephone 


TECHNICAL SPECIFICATION 

Carrier frequency: 8.087 kHz, voice transmis- 
sion uses amplitude modulated, single 
sideband suppressed carrier wave, using upper 
sideband (frequency compatible with NATO 
underwater communication equipment on Royal 
Navy surface ships and submarines) 
Operating range: 600 yds (540m) in isothermal 
conditions with quiet water 

Operating depth: 300ft (90m) 

Battery endurance: not less than 2h. Battery 
rechargeable without removal from case. For 
extended use battery can be changed for fully 
charged one 

Transducer construction: omni-directional, 
lead zirconate bimorph construction 


Battery charger output: 3 independent charg- 
ing channels, each rated at 45mA at 12V 
Power requirements: 115 or 230V at 50/60Hz 


TRANSCEIVER UNIT 
Diameter: 3.062in (78mm) 
Length: 14.625in (372mm) 


CARRYING CASE 
Height: 6.375in (162mm) 
Width: 18.25in (460mm) 
Depth: 14in (855mm) 


OPERATIONAL SPECIFICATION 
NATO stock number: 5845-99-527-3264 


Manufacturer: Graseby Instruments Limited, 
Surbiton, Surrey. 
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LF General-purpose Transmitter 
GPT-10KLF 


The long-established GPT-10KLF is a low- 
frequency general-purpose transmitter provid- 
ing cw, am, am equivalent, ssb, isb, fsk, fax and 
pulse modes of operation in the 5 to 500kHz 
frequency range in 100Hz tuning steps and with 
stability and accuracy of 1 part in 108 per day. 
Coverage up to 540kHz is possible in all modes 
of operation with a slight reduction in output 
power. Wide-band audio operation at the lower 
portion of the tuning band would be limited only 
by the antenna system employed. 

This broad-band equipment can be used as a 
shipboard vlif-lf radio transmitter with military 
accepted shock mounting or, as an alternative, 
a driver for asonar head. As a sonar head driver 
it will provide 25kW peak power with a 10 per 


AN/FRT-72 LF Transmitter Type 
218B 


Designed for fixed station use in the 30 to 150 Hz 
frequency range, the Type 218B is a broadband 
linear, synthesized, independent sideband 
transmitter. It consists of three major units: the 
sideband exciter and two broadband 50kW pep 
power amplifiers. The sideband exciter provides 
modulation and establishes output frequency. 
Peak power of 100kW is achieved by combining 
the output of the two 50kW power amplifiers. 
Either of the two 50kW‘amplifiers may be oper- 
ated independently for an average output of 
25kW or a peak output of 50kW. Operating 
modes are cw, mcw, compatible am, ssb, isb, 
fsk and fax. 


cent duty cycle. 

The extremely low-frequency coverage and 
high-power amplification also make this trans- 
mitter a very useful device for exciting a labora- 
tory environmental “shaker” table. 


TECHNICAL SPECIFICATION 

Frequency range: 5—500kHz in 100Hz steps 
(additional coverage up to 540kHz available in 
all operating modes with slight reduction in 
output power) 

Operating mode: cw, am, am equivalent, ssb, 
isb, fsk, fax and pulse 

Power output 

(standard 2-tone test) up to 10kW pep 

(for up to 64 channel multitone teletype input) up 
to 25kW peak power 

(for pulsed operation) up to 25kW pep power 
with 10% duty cycle 


Amplifiers are multi-stage units using high- 
gain linear tetrodes. Military designation for the 
Type 218B is AN/FRT-72. 

In 1961 Continental developed the AN/FRT-61 
if transmitter for the US Navy. AN/FRT-72 was 
the new-generation version developed in the 
mid-1960s. Seven were delivered to the US 
Navy in 1965, and in 1966 Continental received 
production contracts from the US Navy for a 
further nine standard transmitters and 22 mod- 
ified versions. 


TECHNICAL SPECIFICATION 

Power output: 50kW average or 100kW pep 
Types of emission: cw, mcw, compatible am, 
ssb, isb, fsk, fax 


Frequency stability: 1 x 10° per day for 
ambient temperature change of 15°C between 
0-50°C 

Spurious signals: >60Hz removed from car- 
rier at least 60dB below full pep output 
Primary power: 208-230V ac 3-phase, 50/ 
60Hz. Under steady state conditions with full 
pep output, transmitter requires approx 20kW 
Temperature range 

(operating) O-50°C 

(storage) —65 to +50°C 

Humidity: up to 95% 

Height: 84in (213.3cm) 

Width: 56in (142.2cm) 

Depth: 43in (109.2cm) 

Weight: approx 2800Ib (1270kg) 


Manufacturer: The Technical Material Corpora- 
tion, Mamaroneck, New York 10543. 


Frequency range: 30-150Hz broad-banded 
(12.5Hz increments) 
Frequency stability 


(for 24h) 1 x 108 


(for 90 days) 1 x 107 

Input power: 230 or 460V ac, + 10%, 50/60 Hz, 
3-phase 135kVA 

Pa cooling: filtered forced air; 2 2000 cfm 
blower furnished with transmitter 
Temperature range: 0—-50°C 

Humidity: 0-95% 

Altitude: 10 O00ft (000m) above sea level 
Weight: approx 9500!b (4300kg) total 


Manufacturer: Continental Electronics Manu- 
facturing Company, Dallas, Texas. 


MF/HF Radio Communications 


Dual Diversity of HF Receiver CRH- 
11B 


The CRH-11B Communications Receiver, in 
operation with the Australian Armed Forces, is a 
versatile high-performance isb receiver 
designed to suit the latest defence applications 
in computer-aided tactical command and con- 
trol systems. 

It offers a cost-effective single synthesizer 
approach to dual path diversity. This synthes- 
izer, locked to a stable in-built oscillator, oper- 
ates in the 2 to 30 MHz range. A number of 
modes of age combining is included and for fsk 
signals the in-built demodulator also performs 
the task of diversity signal combining. Other 
reception modes cater for cw, fsk, ssb, isb and 
am signals; the ssb and isb modes are designed 
for high-speed data signals up to 2400 bits per 
second in each 3kHz channel. 

The CHR-11 front end uses a narrow-band 
preselector to give good out-of-band signal- 
handling characteristics with high sensitivity. 
The receiver is protected against high level rf 
signals up to 200 volts. Operational functions 
are programmable allowing computer or pro- 
cessor control. Modular ruggedised construc- 
tion meets MIL Specifications for environment, 
shock and vibration. 

Unskilled maintenance personnel can 
replace modules without need for electrical or 
mechanical realignment. 


1kW HF Transmitter ATS-1E 


The ATS-1E Transmitter is a self-tuning 1kW 
peak or average linear hf power amplifier driven 
by an isb exciter unit incorporating a high- 
stability frequency synthesizer in which special 
attention has been given to the level of any noise 
or discrete spurious components. 

Itis based on the proven ATS-1 1.6 to 30 MHz 
power amplifier and uses the ATX-1 exciter. 
ATS-1E may be used in fixed or transportable 
communications systems and is designed for 
unattended operation with full remote-control 
facilities. 


TECHNICAL SPECIFICATION 

Frequency range: 1.6-30MHz 

Rf output power 

(on isb) 1kW pep 

(on cw key down) 1kW average 

(on dsb) 250W carrier 

Operating modes: A1, A2, A3, A3A, A3B, A3H, 
A3J, A4, A7J, A9B, F1, F4 

Output load impedance 

75 or 50 Q unbalanced with vswr 3:1. Wide-band 
line matching transformers available for other 
impedances. 

(with optional aerial tuning unit) vswr 4:1 from 
2-30 MHz 


10kW HF Transmitter ATS-10E 


The ATS-10E Transmitter is a self-tuning 10kW 
peak or average linear hf power amplifier driven 
by an isb exciter unit incorporating a high- 
stability frequency synthesizer in which special 


AUSTRALIA 


TECHNICAL SPECIFICATION 

Frequency range: 2-30MHz in 10Hz-steps 
with vernier interpolation between steps 
Frequency stability: 5x10'° per day 

Phase jitter: better than 3°rms 

Antenna input impedance: 50 unbalanced 
vswr <3:1 

Reception modes: usb, Isb, isb, fsk, cw, am 
Sensitivity: 0.5u4V for 15dB (s+n)/n (3kHz 
band) 

Selectivity 

(usb, Isb, isb) —2dB, 250-3100Hz: —60dB 
3650 Hz 

(cw, fsk) 2kHz offset; -2dB, +600Hz; —60dB 
+1200Hz 

(am) —2dB, +38kHz; —60dB, +10kHz 

Image rejection 

(2-20MHz) 100dB 

(20-30 MHz) 90dB 

Intermodulation 

(in-band) —36dB or better for two 30 mV signals 
(out-of-band) 1V or less for two 10mV emf 
signals separated by 2.5% 

Audio line outputs: GOmW into 6000, 1% 
distortion 

Noise and hum: 50dB below 6mW, 1mvV ff 
signal 

Temperature range 

(operating) O-50°C 

(storage) —40 to +70°C 


Harmonic and spurious radiation 

(second harmonic) <50dB below fundamental 
(higher order harmonics) 55dB below funda- 
mental 

(all other spurious outputs) —80aB, (typically 
< — 100dB) 

(with optional aerial tuning units) all harmonics 
80dB below fundamental 

Intermodulation distortion: at least 35dB 
below either tone of 2-tone test signal 
Frequency stability 

(temperature constant within 10°C) 5x 101° per 
24h with internal standard 

(over full temperature range) 7x 109 
(adjustment accuracy) 1x 109 

Phase stability: phase jitter <3° rms averaged 
over 100 successive 10ms periods 
Wide-band noise (3kHz bandwidth): 100dB 
relative to pep at frequencies >30kHz away 
from assigned frequency 

Audio input level: +10 to —20dBm into 6000 
Audio input impedance: 6000 return loss 
better than 20dB 


attention has been given to the level of any noise 
or discrete spurious components. 

Itis based on the proven ATS-10, 2 to 30 MHz 
power amplifier and uses the ATX-1 exciter. 


Humidity: 95% at 50°C 
Altitude: 10 000m 
Power requirements ac power inputs: 115V 
+10%, 45-65Hz or 400Hz +5% 220-260V, 
45-65 Hz 
Power consumption: 140W 
Height: 177mm (7in) 
Width: 444mm (17.5in) 
Depth: 516mm (20in) 
Weight: 32kg (70!b) 


OPERATIONAL SPECIFICATION 

Radiation: Easily meets MIL-STD-461 

DEF (Aust) 3000 General Requirements for 
Service Telecommunications Equipment: 
Equivalent to DEF5000—(Uk) 

Similar to MIL-E-16400—(US) 

DEF (Aust) 247 Climatic Shock and Vibration 
Testing of Service Equipments: 

Equivalent to DEF133—(Uk) 

Equivalent (USA) (i) Shock MIL-S-901, Grade A, 
Class II Type A 

(ii) Vibration MIL-STD-167 Type A 

Shock Mounts used to meet Impact Shock Test 
of DEF (Aust) 247. Vibration requirements of 
DEF (Aust) 247 are met without shock mounts. 


Manufacturer: Amalgamated Wireless 
(Australasia) Limited, North Ryde, New South 
Wales. 


Tuning method 

(servo-tuning) automatically tuned to drive 
equipment frequency in 1.6-30MHz range with 
10s max tuning time. For adjacent frequencies, 
tuning time <1s. No preset information is 
required. 

(manual) tuning controls and position indicators 
provided for testing or emergency operation 
Power requirements 

380/400/415/440V 3-phase, 4 wire, 50-60 Hz 
tolerable voltage variation of +10% from nomi- 
nal without external regulator 

tolerable frequency variation +3Hz 

Power input options: single-phase 110, 115, 
50-60 Hz 

Power consumption: 3kW at 0.9pF 
Temperature range: 0-55°C 

Relative humidity: 95% max 

Air transportation: —10 to +55°C 

Height: 1625mm 

Width: 590mm 

Depth: 520mm 

Weight: 230kg 


Manufacturer: Amalgamated Wireless 
(Australasia) Limited, North Ryde, New South 
Wales. 


ATS-10E may be used in fixed or transportable 
communications systems and operates unat- 
tended with full remote-control facilities. 
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TECHNICAL SPECIFICATION 

Frequency range: 2-30 MHz 

Rf output power 

(on isb) 10kW pep 

(on cw key down) 10kW average 

(on dsb) 2.5kW carrier 

Emission modes available: A1, A2, A3, A3A, 
A3B, A3H, A3J, A4, A7J, A9B, F1, F4 

Output load impedance: 500 unbalanced 
Wide-band line matching transformers available 
for other impedance. 

Vswr 

(2.5-30 MHz) 3:1 

(2-2.5MHz) 2:1 

(230 MHz) 4:1 (with optional tuning unit) 
Harmonic and spurious radiation 

(second harmonic) <55dB below fundamental 
(higher order harmonics) 60dB below funda- 
mental 

(all other spurious outputs) —80dB, (typically 
<—100dB) 

(with optional aerial tuning unit) all harmonics 
80dB below fundamental 


HF Communications Receiver 
CRH-11 


The CEH-11 exciter is a ruggedised hf drive unit 
is in operation with the Australian Armed Forces, 
is a versatile high performance isb receiver 
designed to suit the latest defence applications 
in computer-aided tactical command and con- 
trol systems. 

A synthesizer locked to a highly stable in-built 
oscillator, operates in the 2 to 30MHz range. 
Operating modes suit traditional communica- 
tions as well as high-speed data communica- 
tions up to 2400 bits per second in each 3-kHz 
channel. 

The CRH-11 front end includes a narrow-band 
preselector providing good out-of-band signal 
handling characteristics together with high sen- 
sitivity. The receiver is protected against high 
level rf signals up to 200 volts. All operational 
functions are programmable allowing computer 
or processor control. 

The modular, ruggedised construction meets 
environmental MIL specifications including 
shock and vibration. Unskilled maintenance 
personnel can repair the receiver by module 
replacement without need for electrical or 
mechanical realignment. 


Four Channel HF Exciter CEH-11 


The CEH-11 exciter is a ruggedised hf drive unit 
employing a digital frequency synthesizer 
locked to a master frequency standard and 
primarily provides the ability to handle high- 
speed data on hf circuits. 

The unit is remotely controllable and the 
modular design is fully compatible with AWA 
linear amplifiers ATS-1, ATS-10, and CLH-40. It 
can be used to drive other suitable self-tuning 
linear power amplifiers. 

A stable internal master oscillator is provided 
or. an external 1 MHz or atomic standard source 
can be used as a frequency standard reference. 

An auto attenuator controls the power output 
of the associated linear amplifier. 

The CEH-11 uses modules interchangeable 
with the CRH-11 rugged receiver series. This 
unit is specifically designed to work in a defence 
environment to MIL Standards. It has common 
circuitry with the ATX-1 exciter, a standard 
version, which is designed for inclusion in the 
ATS-1 and ATS-10-linear amplifiers to create a 
1-kW and 10-kW transmitter unit respectively. 


Intermodulation distortion: at least 35dB 
below either tone of 2-tone test signal 
Frequency stability 

(temperature constant within 10°C) 5x 10'° per 
24h using internal standard 

(over full temperature range) 7x 10° 
adjustment accuracy 1x 109 

Phase stability: phase jitter <3°rms averaged 
over 100 successive 10ms periods 
Wide-band noise (3kHz bandwidth): 100dB 
relative to pep, at frequencies>30kHz away 
from assigned frequency 

Audio input level: +10 to -20dBm 

Audio input impedance: 6000, return loss 
better than 20dB 

Tuning method 

(servo-tuning) automatically tuned to drive 
equipment frequency in 2-30MHz range with 
10s max tuning time. For adjacent frequencies 
tuning time <1s. No preset information required 
(manual) tuning controls and position indicators 
provided for testing or emergency operation 


TECHNICAL SPECIFICATION 

Frequency range: 2-30MHz in 10-Hz steps 
with vernier interpolation between steps 
Frequency stability: 5x 10'° per day 

Phase jitter: better than 3°rms 

Antenna input impedance: 500 unbalanced 
vswr <3:1 

Reception modes: usb, Isb, isb, fsk, cw, am 
Sensitivity: 0.54V for 15dB (s+n)/n (3kHz 
band) 

Selectivity 

(usb, Isb, isb) —2dB, (250-3100Hz); —60dB 
(3650Hz) 

(cw, fsk) 2kHz offset; -2dB +600Hz; —60dB 
+1200Hz 

(am) —2dB +3kHz; —60dB +10kHz 

Image rejection 

(2-20MHz) 100dB 

(20-30 MHz) 90dB 

If rejection: 120dB 

Intermodulation 

(in-band) —36 dB or better for two 80mV signals 
(out-of-band) 1uV or less for two 10mV emf 
signals separated by 2.5% 

Audio line outputs: 

60mW into 6000, 1% distortion 

Noise and hum: 50dB below 6mW, 1mV rf 
signal 

Temperature range 

(operating) 0-50°C 

(storage) —40 to +70°C 

Humidity: 95% at 50°C 


TECHNICAL SPECIFICATION 

Frequency range: 1.6-30MHz in 100-Hz steps 
Power output: 250 mW into 50 or 750 
Modes: A1, A2, A3, A3A, A3B, A3H, A3J, A4, 
A7J, A9B, F1, F4 

Frequency stability: 5<10° per 24h using 
internal 1 MHz standard. Provision for external 
standard with optional automatic changeover 
Phase jitter: <3°rms, averaged over 100 suc- 
cessive 10mss periods 

Wide-band noise (3kHz bandwidth): 100dB 
relative to pep at frequencies >30kHz away 
from assigned frequency 

Spurious outputs: —80dB, <—100dB (typical) 
Intermodulation distortion: 2-tone test, 50dB 
below tone level 

Tuning time: <1s 

Audio input level: + 10 to —20dBm into 6000 
Temperature range 

(operating) C-50°C 

(storage) —40 to +70°C 

Humidity: 95% at 50°C 

Altitude: 10 000m 

Power requirements ac power units 

115V +10%, 45-65Hz or 400Hz +5% 
220-260V, 45-65 Hz 


Power requirements 

380/400/415/440V 3-phase, 4 wire, 50-60Hz 
tolerable voltage variation of +10% from nomi- 
nal without external regulator 

tolerable frequency variation +3Hz 

Power consumption 

A1, F1, F4 (10kW output) 22kW at 0.9pF 
A3a, A3b,, A9c (10kW pep) 20kW at 0.9pF 
A2,A3, A4 17kW at 0.9pF 

Temperature range: 0-55°C 

Relative humidity: 95% max 

Air transportation: —10 to +55°C 

Height: 1935mm 

Width: 827mm 

Depth: 635mm 

Weight: 664kg 


Manufacturer: Amalgamated Wireless 
(Australasia) Limited, North Ryde, New South 
Wales. 


Altitude: 10 000m 

Power requirements ac power inputs 

115V +10%, 45-65Hz or 400Hz +5% 220- 
260V, 45-65 Hz 

Power consumption: 70W 

Height: 177mm (7in) 

Width: 444mm (17.5in) 

Depth: 516mm (20in) 

Weight: 32kg (70Ib) 


OPERATIONAL SPECIFICATION 

MTBF (Shipboard)=1200h Basic for Reliability 
Predictions: 

DEF (Aust) 3017 same as US 

MIL-HDBK-217A 

Radiation: Easily meets MIL-STD-461 

DEF (Aust) 3000 General Requirements for 
Service Telecommunications Equipment: 
Equivalent to DEF 5000—(Uk) 

Similar to MIL-E-16400—(US) 

DEF (Aust) 247 Climatic Shock and Vibration 
Testing of Service Equipments: 

Equivalent to DEF 133—(Uk) 

Equivalent (US) (i) Shock MIL-S-901, Grade A 
Class Il Type A 

(ii) Vibration MIL-STD-167 Type 1 

Shock Mounts used to meet Impact Shock Test 
of DEF (Aust) 247. Vibration requirements of 
DEF (Aust) 247 are met without shock mounts. 
Manufacturer: Amalgamated Wireless 
(Australasia) Limited, North Ryde, New South 
Wales. 


Height: 177mm (7in) 
Width: 444mm (17.5in) 
Depth: 516mm (20in) 
Weight: 32kg (70|b) 


OPERATIONAL SPECIFICATION 

DEF (Aust) 3000 General Requirements for 
Service Telecommunication Equipment 
Equivalent to DEF 5000—(UkK) 

Similar to MIL-E-16400—(US) 

DEF (Aust) 247 Climatic Shock and Vibration 
Testing of Service Equipments 

Equivalent to DEF 183—(Uk) 

Equivalent (US) 

(i) shock MIL-S-901, Grade A. Class II Type A 
(ii) Vibration MIL-STD-167 Type 1 

Shock mounts used to meet Impact Shock Test 
of DEF (Aust) 247 

Vibration requirements of DEF (Aust) 247 are 
met without shock mounts. 


Manufacturer: Amalgamated Wireless 
(Australasia) Limited, North Ryde, New South 
Wales. 


40kW Linear HF Amplifier CLH- 
40AA 


The CLH-40 Series are servo-tuned high-power 
linear amplifiers intended for use in international 
isb communications systems. 

Power output ratings are available for 20kW 
pep, 30kW pep and 40kW pep. The CLH-40 
series is automatically tunable from 4 to 
27.5MHz and therefore cover international cir- 
cuit frequency requirements. Options covering 
the 2 to 30MHz range are available. 

The CLH-40 operates in conjunction with a 
suitable drive system to provide a wide variety of 
high-stability modes of emission and is 
designed for unattended operation with full 
remote-control over multi-pair cables or four- 
wire audio channel. 

The main ht transformer and the voltage 
regulator are the only external components. 
These are weatherproof units and may be 
located in any convenient position. 


TECHNICAL SPECIFICATION 

Frequency range 

4-27.5MHz 

(optional) 2-30 MHz 

Frequency tolerance: determined by suitable 
drive system 

Rf input from drive: 100 mW into 75Q unbal- 
anced load for rated power output, from 4- 
27.5MHz (or 2-30 MHz as applicable) 


1kW HF Linear Amplifier ATS-1. 


The ATS-1 is a servo-tuned 1.6 to 30MHz hf 
linear power amplifier intended for use in fixed or 
transportable communications systems. In con- 
junction with a suitable drive system it can 
provide isb, ssb, dsb, tsk, cw and fsk point-to- 
point services. It has a power output rating of 
1kW pep or 1kW continuous and is designed for 
unattended operation with full remote-control 
facilities. 

Servo-tuning and loading is frequency- 
following and fully automatic within a maximum 
of 10 seconds for any frequency in the 1.6 to 
30 MHz range. Adjacent frequencies tune within 
1 second, Manual over-ride is available for 
emergency or maintenance operation. 


TECHNICAL SPECIFICATION 
Frequency range: 1.6-30 MHz 
Rf output power 

(on isb) 1kKW pep 

(on cw key down) 1kW average 
(on dsb) 250W carrier 


10kW HF Linear Amplifier ATS-10 


The ATS-10 is aservo-tuned 2 to 30 MHz hf linear 
power amplifier for use in fixed or transportable 
communications systems. It embodies the latest 
concepts of hf communication engineering 
practice enabling the equipment to operate 
reliably in stringent environmental conditions. In 
conjunction with a suitable drive system it can 
provide isb, ssb, dsb, tsk, cw and fsk point-to- 
point services. It has a power output rating of 
10kW pep or 10kW continuous and is designed 
for unattended operation with full remote-control 
facilities. 

Servo-tuning and loading is frequency- 
following and fully automatic within a maximum 
of 10 seconds for any frequency in the 2 to 
30 MHz range. Adjacent frequencies tune within 
1 second. Manual over-ride is available for 
emergency or maintenance operation. 


TECHNICAL SPECIFICATION 

Frequency range: 2-30 MHz 

Frequency tolerance: determined by drive 
equipment 


Australia/MF/HF RADI 


Power requirements: 415V, 3-phase, 50Hz 
with neutral connection. External ac mains reg- 
ulator required 

Intermodulation distortion: below either tone 
of 2-tone test signal 

(CLH-20AA) at least —36dB 

(CLH-30AA) at least —34dB 

(CLH-40AA) at least —34dB 


CLH-20AA 
Rf power output 
A3a, A3b, A9c 20kW pep 
Al, F1, F4 12.5kW 
A2, A3, A4, 5kW carrier 
Power consumption 
A3a, A3b, A9c 32kW 
A1, F1, F4 34kW 
A2, A3, A4 27kW 
Mains transformer 
Height 1270mm (4ft 2in) 
Width 1321mm (4ft 4in) 
Depth 972mm (8ft 2in) 
Voltage regulator 
Height 1194mm (3ft 11 in) 
Diameter 559mm (1 ft 10in) 


Linear amplifiers 

Height: 2876mm (9ft 5% in) 
Width: 2083mm (6ft 10in) 
Depth: 978mm (3ft 2% in) 


Manufacturer: Amalgamated Wireless 
(Australasia) Limited, North Ryde, New South 
Wales. 


Operating modes: A1, A2, A3, A3A, A3B, A3H, 
A3J, A4, A7J, AQB, F1, F4 

Output load impedance 

75 or 50Q unbalanced with vswr 3:1 
wide-band line matching transformers available 
for other impedances 

(with optional aerial tuning unit) vswr 4:1, 2- 
30 MHz 

Harmonic and spurious 

(second harmonic) <55dB below fundamental 
(higher order harmonics) 55dB below funda- 
mental 

(all other spurious outputs) —80dB (typically 
<-—100dB) 

(with optional aerial tuning unit) all harmonics 
80dB below fundamental 

Intermodulation distortion: at least 35dB 
below either tone of 2-tone test signal 

Tuning method 

(servo-tuning) automatically tuned to drive 
equipment frequency 1.6-30 MHz with 10s max 
tuning time. For adjacent frequencies, tuning 
time <1s. No preset information required 
(manual) tuning controls and position indicators 
provided for testing or emergency operation 


Rf input from drive: 100mW into 50 or 750 
unbalanced load for rated power output, 
2-30 MHz 

Rf output power 

(on isb) 10kW pep 

(on cw key down) 10kW average 

(on dsb) 2.5kW carrier 

Output load impedance: 500 unbalanced 
Wide-band line matching transformers available 
for other impedances 

Vswr 

(from 2.5-30MHz) 3:1 

(from 2-2.5MHz) 2:1 

Bandwidth 

(4-30 MHz) flat within +0.1 dB for 12kHz band- 
width 

(2MHz) gradually changing to +0.4dB 
Harmonic and spurious radiation 

(second harmonic) <55dB below fundamental 
(higher order harmonics) 60dB below funda- 
mental 

(with optional aerial tuning unit) all harmonics 
80dB below fundamental 

intermodulation distortion: at least 35dB 
below either tone of 2-tone test signal 
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Output load impedance: 3000 balanced 
accommodating vswr of 2:1 (other output 
impedances available) 

Harmonic and spurious radiation 

(second harmonic) <55dB below fundamental 
(higher order harmonics) 60dB below funda- 
mental. Average output level never exceeds 
50mW 

Power factor (at full power output): 0.9 


CLH-30AA CLH-40AA 
30kW pep 40kW pep 
20kW 25kW 
7.5kW carrier 10kW carrier 
45kW 57kW 
52kW 62kW 
38kW 46kW 


1524mm (5ft) 
1194mm (8ft 11 in) 
1118mm (3ft 8in) 


1575mm (5ft 2in) 
1295mm (4 ft 3in) 
1118mm (3ft 8in) 


1575mm (5ft 2in) 
610mm (2ft) 


Power requirements 

380/400/415/440V 3-phase, 4-wire, 50-60Hz 
(tolerable voltage variation) +10% from nominal 
without external regulator 

(tolerable frequency variation) +3Hz 

Power input options: single-phase 110/115V, 
50-60 Hz 

Power consumption: 3kW at 0.9pF 
Temperature range: 0-55°C 

Relative humidity: 95% max 

Air transportation: —10 to +55°C 

Height: 1625mm 

Width: 590mm 

Depth: 520mm 

Weight: 230kg 


Manufacturer: Amalgamated Wireless 
(Australasia) Limited, North Ryde, New South 
Wales. 


Tuning method 

(servo-tuning) automatically tuned to drive 
equipment in 2-30MHz range with 10s max 
tuning time. For adjacent frequencies tuning 
time <1s. No preset information required 
(manual) tuning controls and position indicators 
provided for testing or emergency operation 
Power requirements 

380/400/415/440V 3-phase, 4 wire, 50-60Hz 
tolerable voltage variation +10% from nominal 
without external regulator 

tolerable frequency variation +3Hz 

Power consumption 

(A1, F1, F4 (10kW output)) 22kW at 0.9pF 
(A3a, A3b, A9c (10kW pep)) 20kW at 0.9pF 
(A2, A3, A4) 17KW at 0.9pF 

Temperature range: 0-55°C 

Relative humidity: 95% max 

Air transportation: —10 to +55°C 

Height: 1715mm 

Width: 822mm 

Depth: 685mm 

Weight: 636kg 


Manufacturer: Amalgamated Wireless 
(Australasia) Limited, North Ryde, New South 
Wales. 
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1kW HF Linear Amplifier CLH-11 


The amplifier is a broad-band design delivering 
a peak ssb or cw power of 1kW. It is protected 
against input over drive or high load vswr. 
Forward and reflected power are displayed on 
separate front panel meters. AWA’s feedback 
system PAEF (Phase Amplitude Envelope 
Feedback) is incorporated to provide a perfor- 
mance normally associated only with a valved 
equipment. 

The amplifier gain is equalised over the 2 to 
30MHz band by a combination of negative 
feedback and frequency shaping. The input 
vswr range is less than 1.5 to 1. 

The 1 kW output power is obtained by combin- 
ing the outputs of four 250-watt amplifiers in a 
four-port power combiner. The combiner allows 
the amplifier to continue in service at reduced 
power with one or more of the 250-watt modules 
disabled. 


Four Channel Receiver Adapter 


CAH-11 


The CAH-11 consists of two identical modules, 
each capable of converting a two-channel 
CRH-11 series receiver to four-channel isb 
operation. It is designed for use with two CRH-11 
hf communications receivers or one CRH-11B hf 
Dual Diversity Communications Receiver. 

Four-channel modes of operation follow CCIR 
recommendation 348-1 (New Delhi 1970) and 
frequency disposition is in accordance with 
MIL-STD-188-317. 

Each module derives its power supply from 
the associated receiver. Unskilled maintenance 
personnel can replace modules without electri- 
cal or mechanical realignment. 


TECHNICAL SPECIFICATION 
Reception modes (switch positions) off, uusb, 
llsb, 4ch 


The 100mW input drive to the hf amplifier is 
first amplified in a Class A stage. It is further 
amplified in a Class B stage and at this power 
level a four-port power divider divides the power 
between the four 250-watt modules. The power 
divider also allows the amplifier to remain in 
service if one or more 250-watt modules develop 
high input vswr due to fault conditions. 

The amplifier performance is maintained over 
an ambient temperature range of O to 55°C. 
Amplifier cooling is by forced air flow over the 
fins of substantial aluminium heat sinks. A more 
compact version of the amplifier is available and 
uses water cooling. 


TECHNICAL SPECIFICATION 

Frequency range: 2-30 MHz 

Output power: 1 kW in 50 © resistive load, cw or 
peak ssb 


Sensitivity: 0.54V for 15dB (s +n)/n (3kHz 
band) 

Selectivity 

(uusb, llsb) —2dB, 250-3100Hz 

(4-channel) —60dB, 3650Hz 

Frequency stability: 5x 10'° per day 

Audio line outputs: 6GO0mW into 6000, 1% 
distortion 

Noise and hum: 50dB below 6mW, 1mvV rf 
signal 

Temperature range 

(operating) O-50°C 

(storage) —40 to +70°C 

Humidity: 95% at 50°C 

Altitude: 10 000m 

Power requirements: power source from 
CRH-11 series receiver 

Height: 177mm (7in) 

Width: 444mm (17.5in) 

Depth: 516mm (20in) 

Weight: 25kg (55!b) 
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Intermodulation 

(basic amplifier) at least 30 dB below either tone 
or 2-tone test 

(with envelope feedback) at least 36dB below 
either tone on 2-tone test vswr as high as 4:1 but 
with power fall-off 

Harmonic distortion: no harmonic less than 
50dB below peak power 

Input: input impedance 50 with vswr 1.5:1 
Load: 50 (nominal) 

Temperature range: 0-55°C 

Height: 235mm 

Width: 260mm 

Depth: 330mm 


Manufacturer: Amalgamated Wireless 
(Australasia) Limited, North Ryde, New South 
Wales. 


OPERATIONAL SPECIFICATION 

DEF (Aust) 3000 general requirements for ser- 
vice telecommunications equipment: 
Equivalent to DEF 5000 (Uk) 

Similar to MIL-E-16400 (US) 

DEF (Aust) 247 climatic shock and vibration 
testing of service equipments: 


Equivalent to DEF 133 (UK) 


Equivalent (USA) 
1) Shock MIL-S-901 

Grade A, Class 11 type A 
2) Vibration 

MIL-STD-167 Type 1 
Shock Mounts—Shock Mounts used to meet 
High Impact Shock Test of DEF (Aust) 247. 
Vibration requirements of DEF (Aust) 247 are 
met without shock mounts. 


Manufacturer: Amalgamated Wireless 
(Australasia) Limited, North Ryde, New South 
Wales. 


HF/SSB Transmitter/Receivers BDR 
500 Series 


The main equipment in the BDR 500 range of 
hf/ssb transmitter/receivers is the BDR 510, 
developed at the end of the 1960s, and used as 
basic unit in portable, vehicular and fixed con- 
figurations. 

For a medium-power station, MBLE has 
designed an automatically tuned 100-watt pep 
amplifier system for vehicular and fixed use. 

To update the BDR 510 programme MBLE 
derived from it the BDR 550 programme, with 
increased output power, extended frequency 
range and 100-Hz steps. 

The BDR 510 is used by the Belgian Para- 
commandos, the French Gendarmerie and sev- 
eral African countries, and the BDR 550 has 
already been ordered by a South American 
country. 


TECHNICAL SPECIFICATION 
Frequency range 

(BDR 510) 2-12MHz 

(BDR 550) 2-18MHz 

Channel spacing 

(BDR 510) 1kHz 

(BDR 550) 100Hz 

Operating modes 

(usb telegraphy) A2J 

(usb and am telephony) A3J and A3 
Frequency stability: +3x10~® 
Operation: 33h at 1:9 transmit/receive 
Temperature range: —40 to +55°C 
Transmitter output power 

(BDR 510) 10W pep 

(BDR 550) 15W pep 

4W pep 

Carrier suppression: 46cB to pep 


BELGIUM 


BRV 003 amplifier with BDR 510 transmitter/receiver 


Intermodulation: 30dB to pep 

Receiver sensitivity: 0.5.V in 50Q (at 10dB) 
Selectivity 

(at —6dB) 3kHz 

(at —60dB) 6kHz 

Image rejection: 50dB (40dB, 12-18MHz) 
Amplifier system frequency range 

(BDR 510) 2-12MHz 

(BDR 550) 2-18MHz 


Output power: 100W pep 

Intermodulation: 30dB to pep 

Power supply: 24 V dc, 110/220V ac (automatic 
switching) 

Antenna tuning: automatic 

DIMENSIONS OF TRANSCEIVER 

Height: 103mm 

Width: 385mm 

Depth: 391mm 


OPERATIONAL SPECIFICATION 

Meets fully the DEF133 L3 norm and has been 
approved by the Belgian Army according to this 
Standard. 


NATO Number: BE/PRC-1012 


Manufacturer: S A MBLE N V, 1070 Brussels. 


BDR 510 transmitter/receiver 


HF/SSB Transmitter/receiver 
System PRC/VRC-600 


The PRC/VRC-600 hf radio-communications 
range Is a total system to meet military needs. It 
has one basic transmitter/receiver unit, the 
RT-600, plus a comprehensive range of acces- 
sories giving portable, mobile or fixed-station 
operation. A fully compatible vhf range is also 
available based on the Philips PRC/VRC-4600. 

The PRC/VRC-600 programme was 
developed by MBLE in close collaboration with 
the Belgian Army. 

A detachable control box which gives 
remote-controlled operation is normally incorpo- 
rated into the front panel of the transceiver, as in 
a conventional radio. It is easily removed and 
connected to the main unit by a flexible cable. 

An electronic digital read-out helps reduce 


weight and improves legibility under wide- . 


ranging light conditions. The display uses light- 
emitting diodes, which light only during control 
operations and are automatically extinguished 
after some 40 seconds. When the set is supplied 
from an external energy source the display 
remains permanently lit. 

A push-button keyboard control system is 
employed. The keyboard is fitted with three sets 
of push-buttons. These include function buttons 
for channel (ch), mode (m), frequency (f) and 
memory (mem); numerical buttons, allowing a 
change in status of a function for which the 
appropriate function button has been actuated; 
and operational button for gain, call and tune. 

The RT-600 offers a choice of 284 000 poss- 
ible frequency channels, few of which would be 
used in any one military operation. For fast, 
accurate frequency switching, the set can store 
up to ten working channels in an integral mem- 
ory unit. Normally chosen at the start of an 
operation, frequencies and working modes are 
readily inserted in the memory and selected at 
the touch of a single push-button. It is also 
possible to select either transmit/receive or 
receive only working modes, the latter to prevent 
accidental transmission during radio silence, for 
example. 

The automatic antenna tuning and the mem- 
ory facility permit virtually instantaneous 
changeover from one network to another without 
precluding manual selection of any other fre- 
quency or mode. Selection of a new working 
frequency automatically starts the antenna tun- 
ing cycle. 

Pre-positioning is performed without trans- 
mission and gives coarse tuning. The fine tuning 
which is obtained by pressing the talk-switch at 
the beginning of the message is performed at 
reduced power and takes less than 2 seconds. It 
is initiated only when the operator decides to 
break radio silence. Tuning is signalled by a 
continuous 1000Hz tone. 

When used with short-burst transmission, this 
system makes it difficult to pinpoint the 
operator's position, and when the set is used as 
a mobile unit, it permits periodic en route retun- 
ing with minimal danger of detection. 
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RT-600 hf/ssb transmitter/receiver front panel 


A manual antenna tuning control operated by 
a push-button keyboard allows fine tuning to be 
based on the reception level, without the need to 
switch to transmission. 

The three main configurations envisaged for 
the PRC/VRC-600 are as a manpack, low-power 
vehicle and fixed installation, and medium- 
power vehicle and fixed installation. 

For communications where maximum security 


is necessary, the PRC/VRC-600 programme 
includes an optional facility for short-burst 
transmission of coded messages. 

A data entry sub-unit stores the messsage ina 
memory and sends it at very high speed as a 
series of digital pulses. The receiver part is 
equipped to detect, decode, check and display 
the transmitted information. 
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TECHNICAL SPECIFICATION 

Frequency range: 1.6-30 MHz 

Channel spacing: 100Hz 

Channels: 284 000 10 memorisable channels 
(frequency and mode) 

Stability: 1x 10~® over the whole temperature 
range 

Operating modes 

A1 telegraphy cw 

A2J telegraphy cw 

upper and lower sideband 

A3J voice ssb 

upper and lower sideband 

A3A voice am transmission 

A3 voice am reception 

Power supply: 15V dc 

Consumption 

(receiving) 2.56W 

(transmitting) 45W 

Operation (transmit/receive ratio of 1:19) 
10h with ni-cad cells (rechargeable) 

40h with Li cells (not rechargeable) 

Mtbf: 5000h 

Mttr: 15 minutes 


Temperature range 

(operating) —40 to +70°C 

(storage) —155 to +80°C 

Antennas 

whip 2.3m 

vehicular whip 4m (with acu) 

wire % wavelength dipole 

Transmitter rf output power: 20W (in entire 
frequency range) 

Low power: 5W (approx 6dB reduced) 
Spurious emission: 50dB to pep 
Intermodulation: 32dB to pep 

Receiver sensitivity 

9.7 uV emf in A1, A2Ju, A3J (on 500 for 10dB 
sinad) 

4.5 uV emf in A3 (on 50Q for 10dB sinad and 
30% mod) 

Selectivity (ssb) 

(at 6dB) 3kHz 

(at 60dB) 6kHz 

Selectivity (am) 

(at 3dB) 10kHz 

(at 60dB) 24kHz 

Image rejection: >6OdB 
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If rejection: >60dB 

Audio output power 

(on 15Q) 150mW 

(on 600.2) 20mW 

Audio response: 300-3000Hz at 6dB 
Height: 252mm 

Width: 365mm 

Depth: 82.5mm 

CONTROL BOX 

Height: 150mm 

Width: 34mm 

Depth: 82.5mm 

Weight 

(without battery and accessories) 4.5kg 
(full operational) +8kg 


OPERATIONAL SPECIFICATION 

All standard configurations and specifications 
are in accordance with the requirements of the 
FINABEL 2A10 Project, MIL-STD-810, and the 
armed forces of NATO. 


Manufacturer: S A MBLE NV, 1070 Brussels. 


HF/SSB Transceiver 719D-2A 


The 719D-2A is a fully synthesized, solid-state hf 
transceiver featuring an automatic antenna 
tuner capable of tuning 8-foot (2.4-metre) whips, 
dipoles, the Collins 637K-1 and most long wire 
antennas. Frequency coverage for the trans- 
ceiver is 2 to 30 MHz in 100-Hz steps with power 
output of 20 watts pep or average in usb, Isb, 
and ame modes with voice, cw or data modula- 
tion. : 

The 719D-2A is a rugged, lightweight unit 
primarily designed for manpack applications. 
The 377L-2/671V-2 receiver-exciter and control 
may be separated from the 549A-2 pa/coupler 
and used as the driver unit in 100- and 400-watt 
vehicular systems. 


TECHNICAL SPECIFICATION 
Frequency range: 2—30MHz (100Hz steps) 


CANADA 


Channels: 280 000 

Operating modes: usb, Isb, ame, with voice, 
cw, and line audio modulation 

Frequency stability 

(—40 to +65°C) +0.8ppm 

(—54 to —40°C) +1.0ppm 

Receiver sensitivity for 10dB (s+n)/n 

(ssb) 1V emf 

(am) 3.5 4V emf (30% mod) 

Selectivity (ssb) 

(—3dB) 600-2700 Hz 

(—6dB) 300-3200 Hz 

(—60dB) —300 to +6700Hz 

Selectivity (am) 

(+4.5dB) Fo+2.75kHz 

(—60dB) Fo+11.5kHz 

Audio output: 10 mW into 600 © (adjustable by 
volume control); OdBm, 600 Q in data mode 
Transmitter power output: 20W pep average 
into 509; exciter, 250mW into 500 


Image rejection: 60dB 


-If rejection: 70dB 


Power input 

(voltage) 25.2V dc nominal; range, 22-B0V dc 
(power) 1.5W receive; 60W transmit; single tone 
(max) 

Altitude: 3048m (10 O00ft) operating 
Immersion: 91cm (3ft) depth of water 
Temperature range 

(operating) —54 to +65°C 

(storage) —65 to +71°C 

Height: 7.6cm (3in) 

Width: 32.1cm (12.65in) 

Depth: 22.9cm (Qin) 

Weight: 5.6kg (12.3lb) 


Manufacturer: Collins Radio Company of 
Canada Limited, Toronto, Ontario. 


CHINA (PEOPLE’S REPUBLIC) 


Vehicle and Manpack Receiver Type 
A148 


The A148 receiver, operating in the 1 to 15 MHz 
wave-band is a dual role manpack/vehicle set. 
Operating in the A1, A2 and A3 modes (cw, mcw 
and dsb telephony), it is believed to be a copy of 
the similar Soviet receiver, the R311. Quantities 
of the A148 are in operation with the Chinese 
army division regiment. 


Radio Receiver Type 139 (XS-D14) 

The 139 receiver operates in three bands bet- 
ween 2 and 12.3MHz inA1, A2 and A3 modes. It 
is a manpack set in operation with the Chinese 
Army. 


Receiver Type 435 

The 435 is a cabinet-mounted diversity am 
receiver in operation with the Chinese army. It is 
available in two versions: the WS430 operating 
between 540kHz and 32MHz, and the WS30A 
operating between 540kHz and 25MHz. 


Receiver Type 7512 

The 7512 operates between 1.5 and 25MHz in 
five bands. In operation with the Chinese army it 
receives Al, A2 and A3 emissions. 


Transmitter/Receiver Type 71B 

The 71B is a dual-role vehicle/manpack trans- 
ceiver in use with the Chinese army operating on 
cw and mew (Ai and A3). The transmitter covers 
the 2 to 7.2MHz frequency range and the 
receiver 1.9 to 7.1MHz. Power output is 1.9 
watts on cw and 1.5 watts on mew. 


Transmitter/Receiver Type 102E 

The 102E is a dual-role manpack/vehicle set 
which, electronically, is believed to be a copy of 
the US AN/GRC-9. It operates on A1, A2 and A3 
in the 2 to 12MHz band with a maximum power 
output of 15 watts. 


Transmitter/Receiver Type 103 

The 103 is a dual-role vehicle/manpack and 
transmitter/receiver. It would appear to be an 
electronic copy of the US SCR694 and as a 
manpack would almost certainly require two 
people to carry it. It operates in the 3 to 8.6 MHz 
frequency range on A1 and A3 with a maximum 
power output of 17 watts. 


HF Manpack (designation unknown) 

A transistorised manpack of Chinese design is 
in use with the Chinese army at company level 
and below. It covers the 1.7 to 6 MHz frequency 
range in two switchable bands and has a power 
output of 3.5 watts on cw and 2 watts on mew. 


VHF Transceiver Type 130B 
The 130B is a dual-role manpack/vehicle infan- 
try vhf radiotelephone operating at the low end 
of the band. With a power output of 1.3 watts it is 
a copy of the Soviet R-105D. 


VHF Transceiver Type A-211B 

The A-211B is a dual-role manpack/vehicle 
artillery vhf radiotelephone. li operates at the low 
end of the frequency band and has a power 
output of 1.3 watts. It is a copy of the Soviet 
R-108D. 


HF Transceiver Type-A220 

The A-220 is a vehicle hf radiotelephone operat- 
ing between 20 and 22MHz. With a power 
output of 17 watts it is a copy of the Soviet R-113. 


HF Transceiver Type A-222 

The A-222 is a vehicle set operating on cw or 
dsb telephony in the 2.8 to 4.9MHz band. It has 
a power output of 90 watts on cw and 55 watts on 
telephony and is a copy of the Soviet R-112. 


VHF Transceiver Type 702 (E-459, 702D or 
Walkie Talkie No. 2) 

The 702 is a lightweight vhf radiotelephone 
manpack which is believed to be a copy of the 
US SCR194 which went into service with the US 
army in 1935. In use with the Chinese army it has 
a power output of 0.3 watts. A second set, the 
Type 58, with a power output of 0.2 watts has 
been used as a substitute set on occasions of 
702 transceiver shortages. 


HF Transceiver Type 63 (K63, A-131) 

The 63 lightweight hf manpack is a Chinese- 
designed set which uses sub-miniature valves 
and has a built-in morse key. It operates on the 
1.5 to 6MHz frequency range in two bands on 
cw and telephony (A3). Used by the Chinese 
army at regiment level and below it has a power 
output of 1.3 watts on cw. 


VHF Transceivers Type 71A and 71C 

The 71A and 71C vehicle and fixed transceivers 
operate at the low end of the vhf band on cw and 
telephony. 
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VHF Transceiver Type 883 

The 883 vhf radiotelephone is a transistorised 
manpack set in operation with the Chinese army 
at company level and below. Operating bet- 
ween 45 and 50MHz it has a power output of 
0.25 watts. 

A further set of unknown designation has been 
desiqned by the Chinese to net with the A103B 
and the 883 transceivers. It is a fully transistor- 
ised manpack operating on cw and telephony in 
the 45 to 50 MHz band with a cw power output of 
one watt. 


SSB Portable Transceiver TRC472 


The TRC472 is a fully transistorised portable 
transmitter/receiver which functions with single 
sideband amplitude modulation. With manual 
simplex switching it provides for both 
radiotelephonic and radiotelegraphic com- 
munications. 

The power output is 20watts and it operates in 
a 2 to 12MHz frequency range which makes it 
equally suitable for short or long distance com- 
munication. 

The operator may choose from 23 operating 
frequencies set at any point within the 2 to 
12MHz range. By using the high or low side- 
bands, 46 channels are available. 

The TRC472 unit is easy to operate. The 
controls are placed on one of the side panels 
and marked by symbols. By a simple switch 
movement the unit can be operated on conven- 
tional amplitude modulation for entering net- 
works which use equipment of an older design. 
Telegraph operation is carried out by automatic 
switching. 

The unit is mechanically robust, watertight 
and uses silicon transistors. It consists of two 
separate cases one housing the transmitter 
receiver, the other the power supply in moulded 
plastic joined together by two fixing screws. 

The side panels of the transmitter/receiver 


HF/SSB Transceiver TRC 300 


The TRC 300 is a 20-watt ssb transceiver with a 
synthesizer. It is part of a family of ssb portable 
units developed for military uses. 

The lightweight, waterproof set enclosed in a 
sturdy aluminium alloy case provides modern 
armed forces with short- and medium-range hf 
communication facilities under the most severe 
operational conditions. 

The TRC 300 ensures radiotelephony and 
radiotelegraphy communications in manual ptt 
or simplex operation. 

It may be switched on and operated without 
preliminary adjustments and used by unskilled 
personnel. Compatibility with amplitude mod- 
ulated networks is obtained at the turn of a 
switch. 

The TRC 300 transceiver exists in three differ- 
ent versions: TRC 300-3 with a 1-kHz stepped 
frequency synthesizer; TRC 300-3 with a 1-kHz 
stepped frequency synthesizer; and an addi- 
tional switch for selecting one of eight preset 
frequencies; and TRC 300-4 with a 100-Hz 
stepped frequency synthesizer. 

It includes cos/mos integrated circufts and 
micro-electronics for the synthesizer, integrated 
circuits and fet for the receiver/exciter, low- 
voltage power transistors for the transmitter and 
transmit-receive, switchover using diodes with- 
out mechanical relays. 

The synthesizer provides 28 000 or 280 000 
frequencies depending on the version for com- 
munications between 2 and 30MHz without 
operational restrictions within the band. 

For transmission, an af compressor, associ- 
ated to an rf output level regulator enables 
continuous availability of the full pep while 
maintaining the essential intermodulation prop- 


HF Transmitter Type XF-D2 

The XF-D2 hf transmitter is a development of the 
earlier 601 and 81 equipments. Operating in 
three switchable bands between 2 and 12MHz 
on At, A2 and A@ it is used as a vehicle set at 
regimental level. Power output on cwis 75 watts. 
The earlier type 81 is a similar set with a power 
output of 15 watts. The higher power version, 
type 601, has a 75 watt output. 


FRANCE 


which consist of two large metal covers, are 
removed by undoing one screw to give access 
to the two faces of circuits and to the many test 
points. 

As the operational control switches are all 
placed on one side of the case, they are within 
easy reach of the operator when the unit is 
carried on the back. 

A measuring device is provided for checking 
the supply voltage and the aerial current. 

For continuous operation (in fixed position on 
board a vehicle) an auxiliary power supply may 
be used. Main voltage or a 12 or 24 volt dc 
supply, are sufficient to power the transmitter/ 
receiver and to maintain the charge of the 
cadmium-nickel accumulator. 


TECHNICAL SPECIFICATION 

Operating modes 

radiotelephony A3J (upper- or lower-band) 
radiotelephony A3 (transmission and reception) 
radiotelegraphy A2J and A2 

Frequency range: 2—12MHz 

Number of frequencies: 23 

Number of channels: 46 

Stability: +50Hz over +10°C temperature 
range 

Passband at 6dB: 450-2500Hz 
Temperature range 

(operating) —20 to +55°C 

(storage) —30 to +70°C 


‘ te 


COMMUNICATIONS 13 
HF Transmitter Type 91 

The Type 91 is a vehicle transmitter designed for 
use at division level. It operates on A1, A2 and 
A3 in the 2 to 16MHz band with power output 
from 50 to 400 watts. 


Humidity: 95% 

Power supply: 12V ni-cad accumulator 
Battery life: 24h on accumulator supply at 9/10 
receiving, 1/10 transmitting 

Transmitter output power: 20W pep 
Intermodulation: not less than 31 GB in relation 
to the peak power 

Antennas 

dipole 

wire 

whip (5, 3, 1.5m) 

Attenuation of the non-transmitted channel: 
not less than 40dB 

Attenuation of carrier: not less than 32dB 
Transmitted sideband: upper or lower 
Receiver sensitivity: better than 1uV emf 
(10dB (s+n)n) 

Frequency image attenuation: not less than 
60dB 

Optional accessories: telephone handset, 
morse key assembly for telegraphic use, head- 
set, microphone, loudspeaker with built-in 0.5 W 
amplifier (portable), loudspeaker with built-in 
2W amplifier (fixed or mobile) 

Height: 371mm 

Width: 304mm 

Depth: 114mm 

Weight: 7kg 


Manufacturer: Thomson-CSF, Gennevilliers. 


TRC 300 manpack hf/ssb transceiver in operation 


erties of the system. A 15dB variation in af 
modulation level has a negligible effect on the 
output pep. 

The TRC 300, less its battery pack can, 
without modification, be immediately integrated 
into a vehicle-mounted 100-watt station. 

It consists of three units: a transceiver unit; 
automatic antenna tuning unit and power supply 
unit. 


The transceiver comprises a housing closed 
at one end by the front panel and at the other by 
the heatsink of the 20 watt hf amplifier, the whole 
forming a rigid assembly on to the side of which 
the antenna tuning unit is attached. The system 
is watertight to 1 metre depth. 

’The power supply unit is attached to the 
transceiver unit by two toggle fasteners. The 
sub-assemblies are broken down into modules 
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and plug-in boards, which facilitates mainte- 
nance. A mobile test set is available as an 
option. 

The accessibility of the controls on the front 
panel facilitates operation of the manpack unit 
and the swivelling antenna mount and makes 
the antenna easy to use. The asymmetric 
switches can be used in complete darkness. 
The power supply unit contains a 4 ampere- 
hours battery with or without a built-in charger. 


TECHNICAL SPECIFICATION 

Modes 

A3u radiotelephony (upper or lower sideband) 
A3H radiotelephony on transmission, A3 on 
reception 

A2J radiotelegraphy 

Frequency range: 2-30 MHz 

Number of frequencies 

(TRC 300-2 and TRC 300-3) 28 000 in 1Hz 
steps 

(TRC 300-4) 280 000 in 100kHz steps 


HF/SSB Transceiver TRC 382 


TRC 382 is a single sideband hf transceiver, 
equipped with a frequency synthesizer, operat- 
ing from 2 to 18MHz with a 100 watt pep 
transmitting power. 

It is intended for mobile stations installed in 
vehicles or to operate in fixed stations, for 
civilian and military uses. 

It uses integrated circuits and power transis- 
tors, provides 160000 channels in the 2 to 
18MHz range with a 100-Hz step synthesizer, 
and is totally protected against incorrect opera- 
tion. 

The TRC 382 is housed in a single cabinet 
which contains the power supplies, synthesizer, 
transmitting-receiving stages, linear power 
amplifier, manually tuned antenna matching unit 
and the loudspeaker. 

All the control knobs and plugs for the aerial 
and the operating ancillaries are on the front 
panel. An optional grating is available to protect 
equipment mounted in mobile stations. 

Ancillaries include fixed or resilient mounts, 
whip antennas installed on vehicle and wire 
matched dipole and wide-band antennas. The 
equipment power supply is normally from the 
vehicle electrical power source (rated voltage 
24 or 12 volts, negative ground). 

The fixed station version uses a 110/220 volts, 
50/60 Hz separated mains supply which delivers 
the necessary dc current. This mains supply is 
placed below the transceiver cabinet. 

The mobile version has a protective cover 
against rain. 


TECHNICAL SPECIFICATION 

Modes 

A3J (upper or lower sideband) radiotelephony 
conventional A3 radiotelephony (in transmission 
and reception) 

radiotelegraphy: A1, A2, A2J, F1b with outer 
shift converter 

manual press-to-talk or automatic (vox) 
receive-transmit switching operation in radio- 
telephony. 

automatic receive-transmit switching operation 
in radiotelegraphy 

Frequency range: 2—18MHz 

Number of channels: 160 000 with synthesizer, 
100Hz spacing 


HF/SSB Transceiver TRC320 


TRC320 is part of a range of 20- to 100-watt 
modular transceivers using the same basic 
module (ER300) as the TRC300 portable trans- 
ceiver. The portable TRC300is available in three 
versions; the suffix of the version used is then 
allocated to the TRC320 designation. 
TRC320-2 (ER300-2) provides 28 000 chan- 
nels in 1-kKHz steps, TRC320-3 (ER300-3) pro- 
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Stability: +1 10-6 

Mtbf: >5000h 

Power supply: 14.5V ni-cad battery 
Temperature range 

(operating) —15 to +55°C 

(storage) —40 to +70°C 

Humidity: 70°C 

Vibration: 2.5mm p-p 5-14Hz 

+1g, 14-100Hz 

Impact: 200g/3ms 

Immersion: to 1m 

Antennas 

(whip) 2.40m 

(wire) 7-19m 500 coaxial output connector 
Transmitter pep 

(normal) 20W 

(reduced) 6W 

Intermodulation: not less than 31dB with 
respect to peak power 

Rejection of carrier and untransmitted band: 
not less than 40dB 

Receiver sensitivity: better than 0.4 uV (12dB 
(S+n)/n) 


Stability: 2x 10-7 

Antenna output: 50 QO asymmetrical 

Antenna 

whip antennas, 3, 5 and 7 m 

wire antenna 

any tuned or wide-band antenna producing 
vswr not greater than 3 

Temperature range 

(operating) O—55°C (from —20°C in option) 
(storage) —40 to 70°C 

Humidity: 95% at 45°C 

Transmitter peak power (pep) 

(ssb and A1) 100W 

(mean power) 50W 

Intermodulation: not less than 25dB 
Attenuation of harmonic and spurious radia- 
tions: not less than 40dB 

Consumption (for 100W pep): 190W 
Receiver sensitivity (ssb): better than 2.5uV 
(26dB (s+n)/n) 


vides 28 000 channels in 1-KHz steps and eight 
preset frequencies and TRC320-4 (ER300-4) 
provides 280 000 channels in 100-Hz steps. 

These synthesizer-driven ssb/hf transceivers 
are fully transistorised and were developed for 
military applications. 

The design includes the use of cos/mos 
integrated circuits and micro-electronics for the 
synthesizer, integrated circuits and fets for the 
exciter receiver and a transmit/receive diode 
switch. 


TRC 382 and TRC 310 transceivers fitted in a Land Rover 


Image frequency attenuation 

(1st) not less than 80dB 

(2nd) not less than 70dB 

Bandwidth at —6dB 

(A3J) 2700Hz 

(A3) 3000Hz 

(A2J) 300Hz 

Protection: 30V rf may be applied to the input 
without damage 

With an rf signal of 2V on a frequency 15% off 
tune, the sensitivity is better than 10 nV for 10dB 
(s+n)/n 

Audio frequency output: 10mW into 3000 
Distortion less than 7% at nominal output power 
Height: 421mm 

Width: 212.5mm 

Depth: 92.5mm 

Weight: 7.5kg 


Manufacturer: Thomson-CSF, Gennevilliers. 


Sensitivity (A1): 0.35uV with 250Hz filter 
(20dB(s+n)/n) 

Bandwidth 

(A3) 6kHz (at 3dB) 

(A3J) 300-3000 Hz 

(A1 with filters) 800Hz at 3dB or 250Hz at 3dB 
Af output power 

(on headset 3000) 10mW 

(on loudspeaker 8Q) 2W 

Consumption on 12V: 25W 

Power supply 

12 or 24V dc low voltage, negative to ground 
(built-in converter) 

110/220V, 50/60Hz ac mains 

Height: 160mm 

Width: 400mm 

Depth: 350mm 

Weight: 15kg 


Manufacturer: Thomson-CSF, Gennevilliers. 


This equipment which is designed for manual 
push-to-talk, simplex radiotelephony - or 
radiotelegraphy communications, can be used, 
by unskilled operators, who only have to select 
the frequency and the operating mode. Amp- 
litude modulation gives access to networks 
using older equipment. 

The TRC320 transceiver is a very compact 
unit with its remotable automatic antenna tuning 
unit. It can be mounted on board vehicles. 

Built-in power supply transient-suppressor 


allows vehicle power sources to be used, which 
makes the TRC320 particularly suitable for 
armoured vehicles. 

The transceiver consists of two parts: an 
assembly including the ER300 basic unit to 
which ALT111 interface power supply unit is 
secured and an automatic antenna tuning unit 
AEA112. 

The tuning unit is rigidly attached to the 
vehicle. The transceiver is supported on a 
shock-mount and operates under the most 
severe environmental conditions. 

The 4-metre long rf and power supply cables 
enable the antenna tuning unit to be installed at 
the foot of the antenna. 

The sub-assemblies, made up of modules 
and plug-in pcb’s simplify maintenance. An 
optional portable test set finds faults rapidly. 

The controls and connectors are grouped on 
the front panel. The performance of the transmit- 
ter can be checked at any time, by ameter anda 
test selector. 

The following controls are available: on/off 
switch, changeover switch, reduced power 
transmission (6W pep), normal power transmis- 
sion (20W pep), mode selector, af volume 
control, automatic atu switching push-button, 
antenna current readout meter. 

The front panel also comprises: two af con- 
nectors (telephone headset, telegraph key); 
ground terminal; 50 ohm bnc receptacle for af 
connection to the antenna unit; internal humidity 
indicator; a plug for drying the equipment when 
necessary. 

The rear panel of the transceiver carries two 
connectors, one for the atu connection and the 
other for the power supply (24 volt vehicle 
source). 

On the side of the atu are located: a selector 
switch, whip antenna for use with a 3.6 metre 
whip wire antenna; ground terminal; antenna 
terminal for connection to antennas using a 
70cm maximum feeder; transceiver connector; 
50-ohm bnc receptacle for af connection to 
transceiver. 

TRC320 requires no manual adjustments. The 
antenna automatic tuning cycle is initiated on 
voltage application, on each frequency change 
and as required by the operator with the button 
provided for this purpose. Change to transmis- 
sion is obtained in telephony by pressing the 
handset pressel and in telegraphy by keying. 

TRC320 can be quickly converted into a 
portable version by replacing the ALT111 power 
supply unit with the portable AEA111 antenna 
unit and by completing the assembly with a 
ALI103 battery unit an ANT112 whip antenna 
and a carrying bag POR106. 


TECHNICAL SPECIFICATION 

Operating modes 

A3J radiotelephony (usb or Isb) 

ASH radiotelephony on transmission and A3 on 
reception 

A2J radiotelegraphy 

Frequency range: 2-30 MHz 

Number of frequencies 

28 000, 1kHz steps 

(optional) 28 000, 1kHz steps with 8 preset 
frequencies 280 000 100Hz steps 

Mtbf: >5000h 


HF/SSB Transceiver TRC 382C 


The TRC 382C is an ssb/hf transceiver provided 
with a frequency synthesizer. It operates in the 2 
to 18MHz range and has 100 watts pep trans- 
mission power. It can be mounted in either 
vehicular or fixed stations. It is suitable for 
medium- and long-range telephone and tele- 
graph radio communications. 

It provides 160 000 channels with a 100-Hz 
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TRC320 hf/ssb transceiver 


Power supply: from vehicle dc sypply: 24V 
(22-30V) with negative pole grounded and 
protection against polarity reversal, also from 
12V (11-15V) source through ALT 112 converter 
Antennas 

whip antenna 3-3.6m long (ANT114-1) 

wire antenna 7-19m long (ANT113) 
Transmitter peak power pep 

(nominal) 20W 

(reduced) 6W 

Cross-modulation: better than 31dB with 
respect to peak power 

Rejection of carrier and unwanted band: 
better than 40dB 

Receiver sensitivity: better than 0.4uV (12dB 
(s+n)/n) 

Image frequency attenuation 

(1st) better than 90dB 

(2nd) better than 80dB 


Transceiver 
Height (mm) 310 
Width (mm) 92.5 
Depth (mm) 214 
Weight (kg) 5:5 


stepped synthesizer; simplex telephony, man- 
ual automatic (vox), with A3J ssb modulation, 
upper or lower sideband, or A3 amplitude mod- 
ulation; manual telegraphy with automatic simp- 
lex (inter-group) and automatic telegraphy F1B 
in the case of fixed stations, with external 
converter. 

Its technology is based on Schottky type ttl 
integrated circuits ensuring reliability at the 
higher frequencies, and on c-mos type inte- 
grated circuits. 


Protection against jammers: with a 3-5V ff 
signal at 15% frequency shift, sensitivity better 
than 2uV (10dB (s+n)/n) 

Audio output 

10mW in 3000 

20mW in 150Q distortion is less than 5% at 
nominal output power 

Temperature range 

(operating) —15 to +55°C 

(storage) —40 to +70°C 

(damp heat) 40 at 95% 

Vibration: 5mm peak-to-peak, 5-14Hz 2g 14— 
150Hz 

Shock: 40g for 6ms 

Immersion: watertight 


Manufacturer: Thomson-CSF, Gennevilliers. 


Antenna tuning unit Converter 
130 62 
128 119 
210 144 
3.9 1.6 


The drip-proof transceiver unit contains a 
converter for battery operation, with negative 
pole grounded, a 100-Hz stepped frequency 
synthesizer, small transmission-reception 
stages, linear power amplifier, remote-control of 
separated antenna unit and transmission and 
reception proximity filter. 

An immersion-proof antenna tuning unit is 
provided which may be remoted up to 50 
metres. 
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TECHNICAL SPECIFICATION 

Modes 

radiotelephony A3J (upper or lower sideband) 
conventional radiotelephony A3 (on transmis- 
sion and reception) 

radiotelegraphy A1, A2, A2J 

F1B with external shift converter 

simplex radiotelephony (ptt or vox) 

manual radiotelegraphy with automatic simplex 
Frequency range: 2—18MHz 

Number of channels: 160000 with 100Hz 
stepped synthesizer 

Stability: 21077 

Antenna output: 500, unbalanced whip or 
open wire antenna output 

Antennas 

whip antennas, 3, 5 and 7m 

open-wire antenna 

any tuned or wide-band antenna yielding an swr 
not greater than 3 

Temperature range 

(operating) —20 to +55°C 

(storage) —40 to +70°C 

Humidity: 95% at 45°C 

Transmitter pep in A1 keying: 100W 
Average power: 50W 

intermodulation: not less than 25dB with 
respect to tone (2-tone measurement) 
Attenuation of harmonic and spurious radia- 
tions: not less than 40dB 

Consumption (for 100W pep): <250W 


HF/SSB Transceiver TRC 310 


TRC 310 is part of a family of 20 to 100 watt 
modular transceivers with the same basic mod- 
ule (ER300) as the TRC 300 portable trans- 
ceiver. 

The basic ER300 can be selected from among 
three versions available; the suffix of the version 
used is then allocated to the TRC 310 designa- 
tion. 

The TRC 310-2(ER300-2) provides 28 000 
channels in 1-kKHz steps; the TRC 310-3 
(ER300-3), 28 000 channels in 1-kHz steps, and 
eight preset frequencies with any frequency 
selected stored by the user on one of the eight 
positions of the selector switch; and the TRC 
310-4 (ER300-4) with 280000 channels in 
100-Hz steps. 

These synthesizer driven ssb/hf transceivers 
are fully transistorised and were developed for 
military application. They are rugged, water- 
proof and easy to operate. 

The design includes cos/mos integrated cir- 
cuits and micro-electronics for the synthesizer, 
integrated circuits and fets for the exciter 
receiver, and a transmit/receive diode switch. 

During transmission, an af compressor 
associated with rf output level control provides 
maximum pep while preserving the essential 
cross-modulation properties (20-dB variation of 
the af modulation level has only negligible effect 
on the output pep). 

This equipment is designed to provide man- 
ual push-to-talk or simplex radiotelephony or 
radiotelegraphy links; it can be used by unskil- 
led operators, who have only to select frequency 
and operating modes. 

The equipment can be operated with amp- 
litude modulation to give access to networks 
using older equipment. 

The TRC 310 transceiver is a very compact 
unit with its remotable automatic antenna tuning 
unit and can be easily mounted on board 
vehicles. 

A built-in power supply with a transient sup- 
pressor makes vehicle power sources reliable. 
Consequently, the TRC 310is particularly suited 
for use on armoured vehicles. 

The TRC 310 consists of a power supply/ 
amplifier unit ALA101 which comprises the 
power supplies with their transient suppressors 
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TRC 382C hf/ssb transceiver 


Receiver sensitivity for 10dB (s+n)/n 
(ssb) better than 0.55 nV pd 

(A1) 0.2 uV with 250Hz filter 
Bandwidths at 3dB 

(A3) 6kHz 

(A3J) 300-3000 Hz 

(A1) 800 or 250Hz depending on option 
Audio output power 

(on earphones) 10mW (300) 

(on loudspeaker) 4W (150) 

Protection against image and intermediate 
frequencies: not less than 70dB 


one 


iL 
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Consumption with 12V supply: <35W 
Power supply 

built-in power supply for 12-24 V battery without 
switching (negative pole grounded) 

mains power supply with additional power sup- 
ply ALT116: 110/120V, 50/60Hz 

Height: 178mm 

Width: 408mm 

Depth: 353mm 

Weight: 18kg 


Manufacturer: Thomson-CSF, Gennevilliers. 


TRC 310 transceiver fitted in an AMX 10PC vehicle 


and the 100 watt pep amplifier, the ER300 basic 
module with its antenna unit AEA 111 and an 
automatic antenna tuning unit AEA 113. 

The tuning unit is rigidly attached to the 
vehicle. The power supply/amplifier assembly 
which carries the basic module is supported on 
a shock-mount and operates under the most 


severe environmental conditions. 

The 4-metre long rf and power supply leads 
enable the antenna tuning unit to be installed at 
the foot of the antenna. 

The sub-assemblies are made up of modules 
and plug-in pcb’s and a portable test set 
(optional) allows rapid fault-finding. 


TECHNICAL SPECIFICATION 

Modes 

A3J radiotelephony (usb or Isb) 

A3H radiotelephony on transmission and A3 on 
reception 

A2J radiotelephony 

Frequency range: 2-30 MHz 

Number of frequencies: 28 000 in 1kHz steps 
(option) 28 000 in 1kHz steps with 8 preset 
frequencies 

Mtbf: >5000h 

Power supply: 24V (22-30V) with negative 
pole grounded from the vehicle de supply 
Protection against power supply transients 
(for 100ms) 80V 

(for 104s and Z=50Q) 600V 

Consumption 

(during continuous transmission) 8A 

(during reception) 1.5A 


TRC372 HF/SSB Transceiver 


The TRC372 is a 20-watt ssb Transceiver with 
synthesizer. It belongs to the family of ssb 
portable equipment developed for military 
needs. With a charged fibreglass nylon casing, 
these lightweight strongly built sets offer modern 
armies short- and medium-range hf communica- 
tion facilities under severe conditions. 

The TRC372 provides radiotelephone and 
radiotelegraph communications in manual 
transmit-receive or simplex operation. It may be 
used by non-specialists; the controls are 
grouped on the front panel and designated in 
symbolic characters. 

With a simple switching manoeuvre the 
operator can use the equipment in conventional 
amplitude modulation and not in the compatible 
A3 mode function if he wants to enter networks 


using older equipments. The transceiver is dri- . 


ven by a synthesizer whose advanced technol- 
ogy employs ttl and mos integrated circuits for 
the synthesizer, integrated circuits and fet for 
the receiver and low voltage power transistors 
for the transmitter. The synthesizer provides 
10000 frequencies between 2 and 12MHz 
without any frequency band restriction. 


TECHNICAL SPECIFICATION 

Frequency range: 2-12MHz 

Modes 

A3J (upper or lower sideband) radiotelephony 
A3 radio telephony transmission and reception 
A2J and A2 radio-telegraphy 

Number of frequencies: 10 000 

Stability: +1 10~° within temperature range 
Bandwidth at 6dB: 450-2500Hz 

Mtbf: 5000h 

Temperature range 

(operating) —25 to +55°C 

(storage) —40 to +70°C 


HF/SSB/ISB Receiver RR-SP-16A 


The type RR-SP-16A Receiver was designed for 
ground-to-ground or ground-to-air communica- 
tions. 


TECHNICAL SPECIFICATION 
Frequency range: 1.6—30MHz in 100Hz steps 
Frequency stability: better than +10Hz 


HF/SSB/ISB Transmitter ER-SP-16A 


The type ER-SP-16A Transmitter was designed 
for long-range ground-to-ground or ground-to- 
air communications and can also be used as a 
jamming station. 


TECHNICAL SPECIFICATION 

Frequency range: 2-24 MHz in 100Hz steps 
Frequency stability: better than +10Hz 
Output power 

(ssb) 1kW pep 

(A1, F1, F6) 500W 


France/MF/HF RADIO COMMUNICATIONS 


Antennas 

whip antenna 3-3.6m (ANT 114-1) 

wire antenna 7~19m (ANT 113) 

dipole with Z=500 

Transmitter peak power (pep) 

(nominal) 100W 

(reduced) 15W 

Cross-modulation: not less than 31dB with 
respect to peak power 

Rejection of carrier and unwanted band: not 
less than 40dB 

Receiver sensitivity: better than 0.6yV 
(12dB(s+n)/n) 

Image frequency attenuation 

(1st) not less than 90dB 

(2nd) not less than 80dB 

Bandwidth at —6dB 

(A3J) 2700Hz 

(A3) 3000Hz 

(A2J) 300Hz 


u Th 


Protection against jammers: with 3-5V rf 
signal at frequency shifted by 15%, sensitivity is 
better than 24V 10dB (s+n)/n 

Audio frequency output 

(into 300.0) 10mW 

(into 150Q) 20mW 

Temperature range 

(operating) —15 to +55°C 

(storage) —40 to +70°C 

Damp heat: +40°C at 95% humidity 
Vibration: 5mm p-p 5-14Hz, 2g 14-150Hz 
Shock: 40g for 6ms 

Watertight: to a depth of 1m 

Height: 92.5mm 

Depth: 214mm 

Weight: 4.9kg 


Manufacturer: Thomson-CSF, Gennevilliers. 


TR VP213 vhfifm and TRC372 hf/ssb equipment in armoured vehicle 


Humidity: 95% 

Power supply: 12V ni-cad storage battery with 
12h life for 9/10 reception and 1/10 transmission 
operation cycle 

Transmitter peak power (pep): 20 W 
Intermodulation: <31dB in relation to peak 
power 

Antennas: horizontal field antenna, whip anten- 
nas: 5m, 3m, 1.5m 

Receiver sensitivity: better than O.5uV for 
10dB s/n ratio 


Reception modes: A1, A3, A3A, A3B, A3H, 
A3J+F1, F1, F6 

Sensitivity 

(at ssb) better than 4uV, 26dB (s+n)/n 
Selectivity (at —3dB) 

(ssb/isb) 350/3300 Hz 

(A3) 3300 Hz 

(A1,F1,F6) 750Hz 

Power supply: 120/220V; 50/60Hz single- 
phase 


Output impedance: 500 

Types of service: A1, A3A, A3B, A3H, A3u, 
A3J+F1, F1, F6 isb data transmission on both 
independent bands 


Image frequency attenuation: <70dB 
Audio frequency output: 10mW in 3000 
Height: 371mm 

Width: 310mm 

Depth: 115mm 

Weight: 8kg 


Manufacturer: Thomson-CSF, Gennevilliers. 


Power consumption: approx 200VA 


Remote- 
Receiver control box 
Height (mm) 520 130 
Width (mm) 540 250 
Depth (mm) 583 220 


Manufacturer: Tél\6communications Radioélec- 
triques et Téléphoniques SA (TRT), Paris. 


Power supply: 120/220V; 50/60Hz single- 
phase 
Power consumption: <3kVA 


Remote-control 
Transmitter Aerial matching box box 
Height (mm) 1400 540 130 
Width (mm) 540 248 250 
Depth (mm) 583 583 220 


Manufacturer: Télécommunications Radioélec- 
triques et Téléphoniques SA (TRT), Paris. 
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HF/SSB/ISB Transmitter TRC395 


The TRC395 is a transmitter with a 6KW pep 
output. It covers the decametric wave range 
from 1.6 to 28MHz and works over medium and 
long distances by A1 and F1, telegraphy, in ssb 
and isb telephony. 

Transistorisation and wide-band amplification 
is employed at all stages except the final amp- 
lifier. 


TECHNICAL SPECIFICATION 

Frequency range: 1.6-28 MHz 

Modes 

ssb A3J-A3A lower sideband A3J-A3A lower 
sideband A3H 

Al 

isb/6A3B 

F1 by converter (optional) 

F1B by external converter (optional) Push-to-talk 
manual or automatic or duplex mode. With A1 
manual telegraphy, inter-signal reception poss- 
ible 

Channels: 264 000 with 100Hz stepped synth- 
esizer 

Frequencies: 6 preset frequencies 
Frequency stability: 2x10~’ 

Output power 

(pep) 6kW 

(average) 5kW +1dB 

Output impedance: 500 unbalanced 
Antennas, any tuned or wide-band antenna 
providing 

(3-28 MHz) swr not greater than 3 

(2-3MHz) swr not greater than 2 

(1.6-2MHz) % wave antenna at 1.6MHz with 
15-35m long feeder 

Intermodulation: 35dB typical 
Remote-control 

short distance by multi-pair cable 

(optional) long distance on telephone pair 
Power supply: mains 3-phase 380V +5%, 
50/60 Hz 

Consumption: 15kVA 

Temperature range: —10 to +55°C 

Height: 166cm 

Width: 120cm 

Depth: 75cm 

Weight: approx 500kg 


Manufacturer: Thomson-CSF, Gennevilliers. 


TRC395 hf/ssblisb transmitter 


Anti-Fading Radio Telegraph 
Modem MRA-100 


The MRA-100 is designed for long distance 
synchronous data transmission and start-stop 
data transmission (teleprinters, tape readers, 
etc) and can be used with almost all hf/ssb 
transmitters and receivers. The MRA uses linear 
frequency modulation which uniformly distri- 


HF/ISB/SSB Transmitter TRC393 


The TRC393 is an hf/ssb transmitter with 1-kW 
pep and mean power and is housed in a single 
cabinet with standardised dimensions (19 
inch/48.3cm standard rack). It is intended to 
operate as a fixed station for both civil and 
military applications. It provides medium- or 
long-range telephone or telegraph communica- 
tions and is capable of permanent operation at 
full loads for both telephony and telegraphy. 
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butes the power transmitted in the allocated 
band. For selective fading, this modulation pro- 
cess is equivalent to conventional frequency 
diversity processes. 


TECHNICAL SPECIFICATION 

Transmission rate: 50, 75 or 100bd 
Intermediate frequency of associated trans- 
mitters and receivers: 50-2500 kHz 

Power supply: 110/220V, 50/60Hz 


This equipment uses integrated circuits which 
permit the use of a 100-Hz step synthesizer 
providing 224 000 channels with a stability of 
1108. 

Transistorisation of all stages up to final stage 
provides wide-band amplification and the use of 
sub-assemblies eases maintenance. 

The TRC393 incorporates four units mounted 
in a 19 inch (48.3cm) standard rack: the first 
(bottom) houses the power supply for the power 
stage and the main controls; the second is 
reserved for ancillary devices; in addition to its 


Power requirements: 60W 
Temperature range: —30 to +60°C 
Height: 332mm 

Width: 205mm 

Depth: 134mm 

Weight: 3kg 


Manufacturer: Tél\6communications Radioélec- 
triques et Téléphoniques SA (TRT), Paris. 


power supply the third unit contains the synthes- 
izer, the signal generating circuits and the 
transistorised stage driving the final wide-band 
stage and the fourth unit houses the power stage 
fitted with a 4CX1500B tube, its fan and antenna 
matching components and their mechanical 
controls. 

A top strip is fitted with lights indicating the 
transmitter’s status. 

The transmitter antenna can also be tuned via 
aremoted'antenna tuning unit TRC3936, with six 
preset frequencies, at the base of the antenna. 


TECHNICAL SPECIFICATION 

Operating modes 

A3J-A3A upper-band 

A3J—-A3A lower-band 

A3H compatible, (isb) 6A3B, A1 

F1 (with external shift modulator) 

manual or automatic push-to-talk or duplex 
modes. 

Using manual A1 telegraphy, intergroup or 
intersign reception is possible 

Frequency range: 1.6—24MHz 

Number of channels: 224 000 with 100-Hz step 
synthesizer 

Number of frequencies: 6 preset frequencies 
Stability: 2x 107’ over temperature range 
Output impedance: 50 © unbalanced 
Antenna 

any tuned or wide-band antenna providing 
swr not greater than 3, 3-24MHz 

swr not greater than 2, 1.6-3MHz 

or 1/4 wave antenna tuned to 1.6MHz from 
1.6-2 MHz 

Power 

1kw pep and mean 

(reduced power) 250W pep and mean 
Intermodulation: 5cB typical 

Input impedance 

balanced 6000 lines, —20 to +10dBm 
microphone jacks on front panel key and head- 
set jacks for A1 

Power supply: single-phase 220V +5% mains 
—§0/60Hz connectors provided for 190-250V 
Consumption 

(for 1kW permanent) 2.8kW 

(for 1kW pep) 2kW 


HF/SSB_ Transmitter/Receiver 
LMT3481E 


Transmitter and Receiver LMT3481E is 
designed for semi-fixed or fixed stations for 
which it provides long range hf/ssb liaisons in 
the 2 to 30MHz range. 

All controls and checks are on the front panel 
of the transmitter and receiver. The circuits in the 
form of plug-in modules are interchangeable 
with all equipment of the LMT3481 series. The 
remotely-adjusted antenna adaptation box 
LMT3494B is usually associated with this 
equipment operating with a 5- to 10-metre whip 
antenna. The equipment can also operate with 
dipole antenna or single-wire antenna. 

The equipmentis in use with the French Army. 


TECHNICAL SPECIFICATION 

Operating modes 

radiotelephone A3J (upper band) 
radiotelephone compatible A3H 

manual telegraphic mode A1 or optional mode 
A2J 

telegraphic by mode F1 frequency shift keying 
(adapter supplied with equipment) 
Frequency range: 2—30 MHz 

Number of channels: 280 000 with synthesizer 
spaced at 100cps 

Stability: 5x 107 

Antenna output: 50 (non-symmetrical) 
Temperature range 

(operating) O—45°C 

(storage) —25 to +70°C 

Relative humidity: 93% at 40°C 

Transmitter power 

(pep) 300 W 

(mean) 150W 

Intermodulation: >26dB 

Noise: >135dB/cps peak at 300kHz for signal 
Receiver sensitivity 

(A1) 0.5nV emf, 10dB(s+n)/n 

(A3J) 5uV emf, 26dB(s+n)/n 

(A3 30% mod) 30uV emf, 26dB(s+n)/n 


MF/HF Receiver TRC394 


The TRC394 synthesizer-driven receiver is 
intended for the reception of all radiotelegraph 
and radiotelephone modes over the 400kHz to 
30MHz frequency range. 
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Temperature range 
(operating) —10 to +55°C 
(storage) —40 to +70°C 
Damp heat: 90% at 40°C 
Height: 166cm 


TRC393 hflisb/ssb transmitter. : 
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Width: 60cm 
Depth: 60cm 
Weight: 250kg 


Manufacturer: Thomson-CSF, Gennevilliers. 


LMT3481E hf/ssb transmitter/receiver 


Rejection image frequency and intermediary 
frequency: 60dB 

Supply 
(normal) 
50-60 Hz 
(emergency) 22-30V dc (accumulators) 
Height: 435mm 


220/117/115V monophase +10%, 


Itis designed to meet all current civil (P and T, 
Civil Aviation, Diplomatic Wireless) and military 
requirements. 

Two versions are available. Version A can 
continuously search and lock with a 10Hz or 
1kHz step synthesizer, so digital frequency 


Width: 492mm 
Depth: 519mm 
Weight: 89kg 


Manufacturer: Le Matériel 
Boulogne-Billancourt. 


Téléphonique, 


setting on numerical keyboard or search/lock 
rotary knob up or down over 1 kHz or 10Hz steps 
is possible. It is designed to supersede the 


‘Stabilidyne Receiver RS560. 


On version B frequency is selected in 100-Hz 
steps by six thumbwheels over the range with a 
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10-Hz step interpolator, and by a twelve-position 
control of one among the twelve stored frequen- 
cies within the range, and remote-control over a 
telephone pair. It is designed to supersede the 
RT546, RT547 and TRC484. 

The TRC394 receiver is in a 19-inch 
(48.26cm) standard rack ready for mounting ina 
desk top cabinet or in a free standing cabinet. 

The receiver is of the two-frequency change 
heterodyne type and has wide-band input cir- 
cuits. Reception of some frequency ranges may 
be protected by insertion of an optional plug-in 
filter package covering a half-octave. 

The rf head embodies a fet balanced mixer for 
maximum dynamic range (cross-modulation 
and intermodulation are very low), followed by a 
narrow-band vhf crystal filter. 

The use of functional plug-in packages 
greatly eases maintenance. 

The TRC394B receiver provides a frequency 
memory storing for up to 12 pretuned frequen- 
cies. An interpolator tunes on an off-tune fre- 
quency, in 10-Hz steps and +50Hz about the 
set frequency. Remote-control which is optional 
in the B version is by 600 ohms line. 

With remote functions on the control console, 
which include selection of one of 12 frequen- 
cies, 10-Hz interpolation and mode selection, 
there is 24 hours memory storing of the remote 
functions in case there’ is power supply failure. 


TECHNICAL SPECIFICATION 

Frequency range: 400kHz-30 MHz 
Frequency stability 

(short term) 1107 for supply voltage variation 
+10% temperature range 25°C +10°C 

(long term) 2x 107 frequency standard capable 
of adjustment by internal trimmer 

Input impedance: 500 

Sensitivity for 10dB(s+n)/n 

(A3J) better than 0.4V pd 

(A3/A2) better than 2.5 uV pd for 1 kHz 30% mod 
signal 

(A1, narrow-band) better than 0.25uV pd 


HF Transmitters TRC140 


The TRC140 range of all solid-state modular hf 
transmitters includes a 1kW pep transmitter in 
desk-mounted cabinet with single-phase supply 
and 1-, 2-, 3- and 8-kW pep transmitters in a 
free-standing cabinet with three-phase supply. 
Ssb telephony version 1 and 3kW transmitters 
available for coastal radio-maritime links are 
known as the TRC150 range. 

The transmitters operate in the 2 to 30MHz 
range and are driven by a 100-Hz step fre- 
quency synthesizer. The range of the transmit- 
ters intended for coastal radio-maritime opera- 
tion is from 1.6 to 3.8 MHz. 

In the simplest version they provide A3J, A3A, 
and A3H (upper sideband) operating modes. 
Optional A1, F1 and F6 telegraph modes may be 
added. A signal input modulated at the level of 
the first intermediate frequency also enables 
transmission of any other type of modulation. 

The transmitters are self-contained, with 
modular built-in/plug-in modules, most of which 
are common to transmitters of each power 
range. 

Each transmitter is made up of a synthesizer 
(TRC2100) supplying the modulator with the 
frequencies needed for generating the trans- 
mission frequency (1 to 12 frequencies can be 
memory-stored), modulator-exciter (TRC1402) 
ensuring signal modulation according to the 
selected operating mode, a pre-amplifier sup- 
plying the hf power to be distributed between 
the input of the amplifier modules, an automatic 
and safety module, an automatic matching unit 
for antenna feeding and identical amplifier 
modules whose number varies according to the 
transmitter power. 

Alternatively, the transmitter can be fitted with 
a monitoring or test unit, and an auto-tuned hf 
filter. 

The broad-band hf power amplifier is made 
up of groups of identical basic amplifier mod- 
ules in the ratio of four modules per kW. 
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Mf/hf receiver TRC394 


Noise factor: 14dB 

Selectivity 

(A3J and 6A3B) 300—-3000Hz at 6dB, —450 to 
+7000Hz at 60dB 

(A3) not less than 6kHz at 6dB, not greater than 
+25kHz at 60dB 

(A1, narrow-band) 250Hz at 6dB, 600Hz at 
30dB 

Image and if protection: not less than 80dB; 
Blocking: for 100.V wanted, unwanted signal 
more than 30kHz removed and 300mV emf level 
produces output signal variation below 3dB 
Cross-modulation: with wanted signal of 1mV 
emf, unwanted signal of 1 V emf 100kHz off tune 
and mod 400Hz signal at 30%, cross- 
modulation less than 10% 

Intermodulation: for 10 V at receiver input, 2 
10mV emf unwanted signals 30kHz off tune 
frequency, produce intermodulation signal 
20dB below wanted signal 


Power supply 

(ac) 127-220V +10% 50/60Hz 
(dc) 22-28V, negative to earth 
Consumption 

(ac) <30VA 

(dc) not greater than 2A 
Temperature range 
(operating) —20 to +55°C 
(storage) —40 to +70°C 
Humidity: 95% at 40°C 
Height: 132mm (3 units) 
Width: 480mm standard mounting 
Depth: 400mm 

Weight: < 15kg 


Manufacturer: Thomson-CSF, Gennevilliers. 


x 


The powers obtained at the output of the 
modules are of hf signals with the same amp- 
litude and phase, the sum of the powers is made 
by means of ferrite core hybrid transformers. 
This connection ensures that the operation of 
each module is independent; one or two faulty 
modules do not prevent the others operating. 
The breakdown of a module is simply signalled 
without cutting off the traffic. The defective 
modules are replaced during transmission so 
continuous operation is ensured. 

Two types of remote-control and remote 
monitoring of the transmitters are available. For 
short-range (up to approximately 100 metres), a 


TRC140 with TRC184 receiver in a shelter configuration 


multi-wire remote-control is used, while for 
long-range, a sequential remote-control on two 
wires is used. The remote-control operates on 
standby traffic, operating mode selection, fre- 
quency selection, and radiated power level 
(high or low). 

The TRC140 1 kW pep transmitter consists of 
a synthesizer unit TRC2105, a two-channel exci- 
ter unit TRC1402, a 100 watt pre-amplifier unit, 
four 320 watt amplifier modules, and an automa- 
tion and signalling unit, plus either a wide-band 
antenna feeder matching unit or a 10-metre whip 
antenna matching unit. 

Tuning at a given frequency is fully automatic 


and is carried out at a reduced power, the 
transmitted power being raised to nominal value 
at the end of the tuning sequence. The transmit- 
ter may operate in manual or automatic simplex 
mode. Controls are directly accessible on the 
front panel. 

The TRC141, TRC142 and TRC143 transmit- 
ters are arranged in a common rack which 
always comprises a synthesizer unit TRC2105, 
an exciter unit TRC 1402 with two channels (four 
channels optionally), and a pre-amplifier mod- 
ule TRC1403 integrated in the automation unit 
used, 

The common rack can be fitted with additional 
amplifiers, depending on the power required. 

The TRC141 provides 1kW pep, the TRC142 
2kW pep and the TRC143 3kW pep. 


TECHNICAL SPECIFICATION 
TRC140 

Frequency range: 2-30MHz, 
extended to 1.6-30MHz 
Frequency control: 100-Hz stepped synthes- 
izer 

Frequency stability: depends on master oscil- 
lator integral with synthesizer (10~’ or 1078/ 
day); higher stability obtainable with external 
master oscillator 


optionally 


ISB/SSB Transmitters TRC220 


The TRC222/223/226 are a family of automatic rf 
power transmitters operating ssb and isb with 
1kW pep and 800 watt average transmission 
power. 

Operating in fixed stations, the equipments 
can be used in a shelter or on board ships with 
associated antenna tuning units for civilian or 
military applications. They are capable of 
medium- or long-range radio communications in 
telephony or telegraphy and of continuous 
operation, at full load, in all the transmission 
modes. 

They use integrated circuits and the transmit- 
ters have a 100-Hz step synthesizer, which 
yields 284 000 available channels and a stability 
of approximately 10~’. All stages, including the 
rf power stage, are fully solid-state giving 
broad-band amplification and a substantial vol- 
ume reduction for the mobile installations. The 
various antenna tuning units, with automatic 


TRC220 isb/ssb transmitter 
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Modes 

(radiotelephony) 

isb, A3B with reduced or suppressed carrier 
ssb, ASH with full carrier 

ssb, A3A with reduced carrier 

ssb, A3J with suppressed carrier 
(radiotelegraphy) A1, F1, Fé 

(radiotelegraphy with external auxiliary equip- 
ment) multi-channel harmonic telegraphy fac- 
simile F4 

All other types of modulation with if input 
Nominal transmitted power: 1kW pep and 
800W average 

Reduced power transmission (in all modes 
except A3) 

Transmitted power may be reduced by approx 
10dB (re-injected carrier level remains 
unchanged) 

Output impedance: 50 unbalanced 

Power supply: 220V single-phase 50/60HZz, 
voltage stabilised to +5% 

Power consumption: <4.3kVA for all operating 
modes 

Temperature range: —20 to +55°C (possible 
deratings above 40°C and below 0°C) 
Humidity: 95% at 45°C 

Ventilation: by built-in fan 

Height: 380mm 

Width: 800mm (100mm clearance required on 
each side for connecting cables) 

Depth: 740mm 

Weight: 150kg approx 


tuning and storage of operating frequencies, 
eliminate all the usual adjustments and they are 
easily maintained through the use of functional 
sub-assemblies and detailed operation readout. 
They are protected against mishandling and 
antenna mismatch. 

The first three racks are common to every 
transmitter. The first rack contains the power 
supplies for the other racks and the switching on 
controls; the second rack contains the power 
amplification system, divided into two modules 
of 500 watts pep and the cooling system. 

The third rack contains the synthesizer, the 
generation circuits of the various signals, the 
reduced power rf stage for control of the final 
stage, an automatically tuned band filter and a 
micro-processor for operating the transmitter 
assembly and handling of the remote-control 
signals. 


TECHNICAL SPECIFICATION 


TRC222 

Frequency range 1.6-30 MHz 
Number of channels 

(at 100Hz steps) 284 000 
Positioning duration 
on stored frequencies 
(typical) 2s 
(max) 5s 


Positioning duration on 
non-stored frequencies 
(typical) 5s 
(max) 15s 
Intermodulation 

36 dB/pep 


Stored frequencies: 14 at any point of the 
range 

Operating modes 

(ssb) A3J, ASA upper- and lower-bands A3H 
(isb) 6A3B, A1, F1 with built-in modulator 
(optional) 

Stability: 2x 1077 

Output impedance: 500, unbalanced 

Rf power 

(average) 800W 

(pep) 1kW 

Reduced power 

(average) 160W 

(pep) 200W 

Power supply: single-phase mains, 220V 
+10%, 50-60Hz 


not less than 


ay 


TRC141 
Specifications for the TRC140 apply, except for: 
Power supply: 3-phase 220/380V 

Power consumption: 3.1kVA 

TRC142 

Specifications for the TRC140 apply, except for: 
Nominal transmitted power: 2kW pep and 
1200W average 

Reduced power transmission: factory- 
adjusted between —3 and —10dB 

Power supply: 3-phase 220/380V 

Power consumption: 5kVA 


TRC143 

Specifications for TRC140 apply, except for: 
Nominal transmitted power: 3kW pep and 
1800W average 

Reduced power transmission: adjusted at 
factory between —3 and —10dB 

Power supply: 3-phase 220/380V 

Power consumption: 6.9kVA 

Overall dimensions of the TRC141, TRC142 
and TRC143 

Height: 1850mm 

Width: 642mm 

Depth: 864mm 


Manufacturer: Thomson-CSF, Gennevilliers. 


A meter on the panel, between the second 
and the third racks indicates the operating state 
of the power stage. 

The TRC222 version is provided with a fourth 
rack (upper rack) which contains the automatic 
antenna tuning unit, with stored positioning for 
operation on broad-band antenna with swr not 
greater than 3. 

The TRC223 version is provided with a remote 
automatic antenna tuning unit for whip and 
broad-band antennas, andis available in sealed 
(TRC2223) or unsealed versions (TRC2221). A 
device for positioning during high-level radio 
frequency interference is optional. 

The TRC226 version is specifically intended 
for operation without antenna tuning unit, with an 
antenna featuring an swr not greater than 3, and 
for this the power is only at its maximum when 
the antenna is tuned to 500. 


TRC223 TRC226 
2-30 MHz 1.6-30 MHz 
280 000 284 000 
5s 2s 

15s 8s 


not less than 
36 dB/pep 


not less than 31dB/pep 
(86dB/pep on swr 1) 


Consumption 
(continuous) 4kVA for 800W 
(pep) 3.5kVA for 1kW 
Temperature range 
(operating) —10 to +55°C 
(storage) —40 to +70°C 
Humidity: 95% at 40°C 
Height: 142cm 

Width: 60cm 

Depth: 60cm 

Weight: approx 220kg 


Manufacturer: Thomson-CSF, Gennevilliers. 
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HF/SSB Transceiver TR-BM-3A 


The type TR-BM-3A Transceiver was designed 
for use aboard surface ships and submarines, 
and can be used also as a jamming station. 


TECHNICAL SPECIFICATION 

Frequency range: 1.6—24MHz in 100Hz steps 
Frequency stability: better than +10Hz 

Rf output 

(ssb) 100W pep 

(A1, F1, F6) 100W 

Output Impedance: 500 


HF/SSB-ISB Transmitter ER-BM-7A 


The type ER-BM-7A transmitter was designed 
for reliable long-range communications and is 
suitable for use aboard surface ships and sub- 
marines. The set can also be used as a jamming 
station. 


TECHNICAL SPECIFICATION 

Frequency range: 2-24 MHz, 100-Hz steps 
Frequency stability: better than +10Hz 
Output power 

(ssb) 1kW pep 

(A1, F1, F6) 500W 


HF/SSB Transceiver FBU-RBU 351 


The FBU 351 transceiver and the RBU 351 
receiver are designed for medium- and long- 
haul links in single sideband amplitude- 
modulation telephony and A1 and F1 telegra- 
phy. They are suited for small- and medium- 
tonnage vessels and are in service with the 
French Navy. 

The FBU 351 transceiver is made up of the 
following assemblies: CER 351 transceiver unit 
including a chassis with a front panel containing 
all the operating components, BAS 351 power 
supply unit, ANA 351 automatic antenna match- 
ing box designed to be installed at the foot of the 
antenna, and BCU 351 remote-control box con- 
taining the same monitoring and operating 
components as the transceiver pack. 

The RBU 351 receiver is contained ina casing 
identical to that of the transceiver. It can be 
remote controlled by the BCR 351 desk. 

The transceiver, receiver and power supply 
packs are designed for 19-inch (48cm) rack 
mounting; they are four rack units high. 

As the FBU 351 and RBU 351 used broad- 


GERMA 


HF Manpack Transceiver SE6861 


The 20 watt Manpack Transceiver Model 
SE6861 is a portable transmitter/receiver. With 
the addition of a 100-watt amplifier the manpack 
becomes the SE6863 mobile transceiver. It 
operates under the most severe environmental 
conditions on land and at sea and is as simple to 
use as the vhf radiotelephone because of auto- 
matic antenna matching and a memory for any 
five frequencies which are selected by press- 
button. 

Operating on 285 000 frequencies in 100-Hz 
increments, itis a light, portable ssb transceiver 
which is also capable of use as a driver stage for 
wide-band transmitter amplifiers. 

The unit operates with a 20-watt power output 
in the A1 and A3J modes and in the F1 mode 
using an external modem. Power output can be 
reduced to two watts. 

The manpack transceiver consists of a basic 
unit and a detachable battery section with a 
built-in transformer. It can also run on 21.5 to 38 
volt vehicle or ship power supply systems 
through the transformer in the battery section. 

A mount is available for operation in vehicles. 
The transceiver, fitted in this mount, can then run 
direct on a 12 to 36 volt vehicle power supply 
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Types of service: A1, A3, A3A, A3J, F1, Fé 
(compatible A3H) 

Sensitivity 

(A1) better than 3V (10dB s/n) 

(A3) better than 40 nV (26cB s/n) 

(ssb) better than 8V (26dB s/n) 


(Federal) 


Selectivity 

(ssb) 350/3300Hz (—3dB) 

(A3) 3400Hz (—3dB) 

(A1, F1, F6) 750Hz (—6dB) 

Power supply 

(transceiver) 115/220V; 50/60Hz single-phase 
(blower) 115V; 400Hz 3-phase 


Remote-control 
Transceiver Aerial matching box box 
Height (mm) 1200 SulY/ 316 
Width (mm) 558 520 230 
Depth (mm) 807. 612 266 


Manufacturer: Té|6communications Radioélec- 
triques et Tél€phoniques SA (TRT), Paris. 


Output impedance: 50 © 

Types of service: A1, A3A, A3B, A3H, A3J, A3J 
+ F1, F1, F6 isb data transmission on both 
independent bands 

Power supply 

(transmitter) 115V: 50/60Hz 3-phase 

(blower) 115V: 400Hz, 3-phase 


Power consumption 
(transmitter) <4kVA 
(blower) <S5OOVA 


Remote-control 
Transmitter Aerial matching box box 
Height (mm) 1800 720 316 
Width (mm) 520 576 230 
Depth (mm) 779 600 266 


Manufacturer: Té!6communications Radioélec- 
triques et Téléphoniques SA (TRT), Paris. 


band techniques, it is recommended, when 
using them in areas of high radio-electrical 
density, to add for reception the FAM 351 
manually-operated preselector filter contained 
in a 19-inch (48cm) rack half-drawer which is 
four rack units high. 


TECHNICAL SPECIFICATION 

FBU 351 TRANSCEIVER 

Power 

(for telephony) 120W pep 

(for telegraphy) 100W average 
Frequency ranges 

(transmission) 1.56-30 MHz 
(reception) 100kHz-30MHz with synthesizer 
with 100Hz spacing 

Operating modes 

A3J, upper or lower band 

A3H for transmission 

A3 for reception 

A1-A2J 

F1 

RUB 351 RECEIVER 

Frequency range: 10kHz-30 MHz 
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Power supply 

FBU351 and RBU351: 
400Hz single-phase 

FAM 351 PRE-SELECTOR FILTER 
Long-term frequency stability: <5 x 10~’ 
Frequency precision: <1x10~‘ 

Shocks: 50g-11ms 

Temperature range: —10 to +55°C 

Mtbf 

(FBU 351) 5000h at 25°C 

(RBU 351) 10 000h at 25°C 

Mttr: 20 minutes go-no-go test on front panels of 
equipment and on remote-control desks. 
Transmission intermodulation: <25dB 
Spurious rejection: <60dB 

Receiver sensitivity 

(in A38J mode) 1 uV emf for (s+n)/n =10dB 
(inA1/A2J mode) 0.5 nV emf for (S+n)/n =10GB ~ 
(in A3 mode) 5uV emf for (s+n)/n =10dB 
Noise factor: <15dB 

Image frequency attenuation: >80dB 
Spurious frequencies attenuation: >70dB 
Receiver protection: against an emf of 50V 


110/220V, 50Hz or 


Manufacturer: Tél6communications Radioélec- 
triques et Téléphoniques, Paris. 


SE6861 transceiver 


without the battery section. A power pack for 
connection to 115 or 220 volt, 40 to 500 Hz mains 
systems is available for stationary and marine 
applications. 

Folding rod aerials are needed to operate the 
transceiver on a portable basis. The fully auto- 
matic matching unit of the transceiver matches 
both rod and long-wire antennas or dipoles for 


high-angle radiation to the transmitter output. 

The central part of the manpack transceiver is 
a drive unit (C-MOS integrated circuit) requiring 
no more than 2 watts. The frequency is gener- 
ated on the analysis principle. The transmit and 
receive units are based on up-to-date wide- 
band technology with a high intermediate fre- 
quency of 40MHz. 


Germany 


TECHNICAL SPECIFICATION 

Frequency range: 1.5-30MHz 

Operating modes: A1, A3J, and also F1 using 
external modem 

Frequency setting: 100Hz increments by fix 
decade switches (can be illuminated) 5 preset 
channels selected with digital switches, prog- 
rammable at any time by press-button 
Frequency stability: 1x 10~® 

Antenna matching fully automatic, matching 
time with rod antenna at. 

(2MHz) approx 5s 

(3MHz) approx 2s 

(4-30MHz) approx 1s 

General construction: plug-in modules, 
exchangeable without re-adjustment 

POWER SUPPLY 

Battery section 

(BT6861/11) ni-cad accumulator 30V, 1.8Ah 
(rechargeable) 

(BT6861/21) ni-cad accumulator 30V, 4Ah 
(rechargeable) 

(BT6861/31) lithium battery 31V, 8Ah (not 
rechargeable) 


HF/SSB Transceiver 
AN/PRC-911/GY 


The AN/PRC-911/GY is an hf/ssb transceiver 
which provides voice communication in the 1.5 
to 30MHz frequency range. There are 285 000 
channels, at 100-Hz spacing, allowing com- 
munication with existing ssb or am equipments 
that operate in the same frequencies (eg GSB- 
900, TRA-931, TRA-921, etc.) 

A silent tuning facility, especially useful for 
tactical operations, allows the transmitter to be 
tuned without emission. The manual and highly 
efficient tuner allows easy tuning with a short 
whip antenna, a long-wire antenna or a dipole 
antenna. 

Push-button illumination of the frequency 
readout and meter is provided for night opera- 
tion. The built-in loudspeaker may be discon- 
nected by a switch on the front panel. 


TECHNICAL SPECIFICATION 
Frequency range: 1.5-30MHz in 100-Hz steps 
Operating modes: usb, Isb, ame, cw 
Temperature range: —30 to +52°C 
Power supply: 12V dc 

Power consumption 

(receive) 450mA 

(transmit) 1A 

Height: 10.8cm 

Width: 28.9cm 

Depth: 35.6cm 

Weight: approx 6kg net (without batteries) 
Battery life 

‘9:1 r/t duty cycle) 10h typical 
(receive mode) >18h 

Transmitter rf output power 

(ssb) 20W pep nominal 

(am) 5W minimum 

(cw) 10W nominal 

Frequency stability: 1 x 10~° 
Intermodulation: —25dB 


HF Transceiver SE6863 


The 100 watts Hf Transceiver SE6863 is a mobile 
set which can also be used for stationary opera- 
tion. 

The rugged, compact design ensures that the 
transceiver will withstand the arduous treatment 
received on tracked vehicles. 

The system comprises the manpack trans- 
ceiver SE6861 (standard version) and the 
wide-band 100-watt hf transmitter amplifier 
SV6863 which are connected by the vehicle 
mount FH6861, both mechanically and electri- 
cally. 


External via battery unit 

21.5-38V dc, negative to earth, built-in protec- 
tion against polarity reversal 

Simultaneous charging of ni-cad accumulators 
at 21.5-32V possible through built-in trans- 
former 

Mobile or stationary: 12-36V dc in vehicle 
mount 

Transmitter power output: 20W into 500, 
adjustable to 2W 

Harmonic attenuation: better than 50dB rela- 
tive to pep 

Rf s/n ratio 

(>50kHz away from wanted signal) better than 
90 dB/3kHz (corresponding to 125dB/Hz) 

(in wanted channel) better than 40dB 
Receiver noise factor: better than 10dB 
Signal/image ratio: less than 80dB 
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S/n ratio: less than 20dB at U,=1 uV (A3J) 
Bandwidth 

(A3J) 2400Hz (—6dB) 

(A1) 500Hz (—6dB) 

Af outputs 

OdBm across 600 (775mV) 

max 2.2V across R, 100, via volume control 
Temperature range 

(basic set) —40 to +70°C 

(ni-cad accumulators) —40 to +55°C 
(lithium battery) —40 to +70°C 

(with standard battery unit) 

Height: 80mm 

Width: 285mm 

Depth: 296.5mm 

Weight: 8.3kg 


Manufacturer: AEG-Telefunken, Ulm. 


AN/PRC-911/GY transceiver 


Sideband and carrier suppression: —40dB 
Hum and noise: —50dB 

Harmonic suppression 

(in-band) —40dB 

(above 30MHz) —50dB 

Spurious: —50dB 

Receiver sensitivity: 0.5V for 10dB (s+n)/n 
typical 


The 285 000 frequencies available can be 
tuned in 100Hz increments. Five frequencies in 
the 1.5 to 30 MHz range can be held on standby. 
The desired mode and output are provided by 
the mode selector. When operating in the 
speech or telegraph mode, the transmitter is 
automatically switched on and the antenna 
matching tested and-recalibrated, if required. 

All controls for conventional local operation of 
the system are provided on the manpack trans- 
ceiver. Four status displays are provided on the 
transmitter amplifier for checking the switch-on 
condition, transmission, tuning and fault loca- 
tion. For special requirements a remote-control 
unit, with all the controls that are applicable to 


Image and if rejection: —60dB 

Selectivity: 6dB variation for 300-2400 Hz 

Af output 

(loudspeaker) =100mW with distortion <10% 
(headset) max 4mW with distortion <5% 
Electronic GmbH, 


Manufacturer: Telemit 


Munich. 


the manpack transceiver can be provided. 

The manpack transceiver SE6861 functioning 
as drive unit and receiver operates the trans- 
ceiver SE6863. 

The wide-band transmitter amplifier SV6863 
which is fully transistorised and modular, con- 
tains two independent, single-stage 75-watt 
power amplifiers. 

The vehicle mount contains a converter for the 
power supply of the manpack transceiver 
SE6861, and the af amplifier and assemblies for 
adapting the periphery hardware. The mounting 
fixture is fitted with anti-vibration mounts for 
mobile operation, which are not required for 
stationary operation. 


24 Germany 
TECHNICAL SPECIFICATION 

Frequency range: 1.5-30MHz 

Mode: A1 (cw), A3J (ssb suppressed carrier), 
with external modem F1 (fsk) 

Frequency setting: in 100Hz increments by 6 
decade switches. Single button programming of 
5 preset channels with digital switch selection 
Frequency stability: 1 10~° 

Antenna tuning: fully automatic 

System design: plug-in modules for instant 
replacement, not needing recalibration 

Power supply: vehicle power, 19-36V dc 
Temperature range: —40 to +55°C 

Cooling: convection cooling through case (no 
fan) 

Test gear: rapid-check instrumentation, built-in 
self-check facility 

Impact: 2000 jolts in all planes with 40g/6ms 
+15% 

Vibration: 10-500Hz, total amplitude 0.7mm, 
max 5g 

Shock: 50g/6ms 

Transmitter hf power output 

150W into 50 unbalanced (pep or cw) 
>100W with vswr 1.5 

Power control: automatic power control 
Harmonics suppression: better than 40dB by 
automatically switched harmonics filter 
Intermodulation product: better than 36dB 
referred to pep 

Power consumption 

(cw and tuned antenna independent of supply 
voltage) approx 380W 

(ssb) max 200W 

Receiver noise figure: better than 10dB 

If rejection: better than 80dB 

Image rejection: better than 80dB 

S/n ratio: better than 20dB on U,=1 uV (A3J) 
224dB on U.=1zV (A1) 

Bandwidth 

(A3J) 2400Hz (—6dB) 

(A1) 2000Hz (—6dB) 


HF Receiver E403 


Standard E403 receiver models which can be 
controlled manually and/or remotely, depending 
on equipment complement, are laid down for the 
most common applications. Each of these 
receiver models can be expanded and adapted 
to the modified requirements by adding or 
replacing plug-in building blocks. 

In the 10kHz to 30 MHz range it can be tuned 
either quasi continuously in steps of 10Hz, 
100Hz or 1 KHz (rotary knob) or decadically. The 
receiver thus combines the advantages of a 
continuously tunable search receiver featuring 
high frequency stability and the setting accu- 
racy of a radio receiver with a frequency syn- 
thesizer. 

Any two operating frequencies can be stored 
and recalled by pushing a button. Indepen- 
dently of this the E403 can be tuned to other 
receiving frequencies. If required an external 
frequency memory can be additionally con- 
nected. All functions set are retained by a 
magnetic core memory even when the ac power 
source fails. 

The receiver is so designed that, when used in 
a remotely controlled system, it can, in addition 
to receiving commands and reporting opera- 
tional conditions, also issue control commands. 
Control unit N403, which also displays the 
reported operational conditions, is available for 
exclusive control of remote receivers. 

Up to 30 receivers or control units can be 
connected in parallel and combined into a 
group in a remotely operated system. Several 
such groups can be operated via a common 
remote supervisory control system. An address 
unit in each device permits an exchange of 
selective information within a system. 

The settings made on a receiver or an N403 
control unit are passed as remote-control com- 
mands to the addressed receiving points (eg 
E403, remote-controlled direction finding 
receivers, EDP system), either temporarily while 
the button is depressed, or permanently when it 
is locked. The controlling device automatically 
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SE6863 transceiver 


Af output 

(600 Q) OdBm 

(40) 4W 

Power consumption: approx 10W 
Height: 340mm 


Width: 346mm 
Depth: 300mm 
Weight (including manpack transceiver): 30kg 


Manufacturer: AEG-Telefunken, Ulm. 


SIEMENS, 


E403 receiver 


locks out other parallel-connected control units 
during the transmission period. 

The remote-control commands can be trans- 
mitted either directly via multi-line cables or by 
means of supervisory control equipment, 


TECHNICAL SPECIFICATION 

Frequency range: 10kHz-30MHz 

Frequency setting: 10Hz steps 

Frequency drift with constant temperature 
and line voltage: <5x 10~8/month 

Modes 

(depending upon filter complement) A1, A2H, 
6A3, 12A3, 3A3J, 3A3A, 3A3H, 6A3J, 6A3A, 
6A3H, 3A7A, 6A7A 

(with isb module) 6A3B, 12A3B, 6A9B, 12A9B 
(with telegraph demodulator FSE401) F1, F4, F6, 
diversity 


Sensitivity (without input protection lamp) 
Input voltage (measured at antenna jack) 

A3 (s/n=20dB; B=6kHz; m=30%): <5uV 
A3J (s/n=20dB ; B=2.7kHz): <1pV 

A1 (s/n=10dB; B=150Hz): <0.1 uV 

If rejection: >80dB 

Image frequency rejection: =>80dB 

Power supply ; 
(ac line) 110/125/220/240V +10 to —15%; 45- 
100Hz 

Power input (depending upon equipment 
complement): 140-160VA 

Temperature range 

(operation) —25 to +45°C 

(storage) —40 to +70°C 


Manufacturer: Siemens Aktiengesellschaft, 
Munich and Rohde & Schwarz, Munich. 


Garmany 


HF Transmitter 5/10kW 


The 5/10kW communications transmitter is suit- 
able for all the customary emitting modes in 
telegraphy and telephony. In telegraph opera- 
tion it features a keydown power of 5kW, in 
telephone operation a peak envelope power 
(pep) of 10kW. 

The transmitter operates in the 1.5 to 30MHz 
range. Once the transmitting frequency has 
been set at the decade switches, tuning whichis 
automatic takes 10 seconds at the most and only 
2 to 3 seconds for a frequency change within a 
band. 

When the power supply is switched on, the 
individual operating voltages are automatically 
applied to the transmitter in a specified time 
sequence. Various limit indicators supervise the 
important current and voltage values. Protective 
and interlocking circuits prevent the transmitter 
from being damaged. 


Channel Shifter E506 


Two voice channels with a 0.25 to 3kHz range 
are transferred to a sideband in the channel 
shifter, one channel remaining in its normal 
frequency position (inner channel Ai or Bi), the 
other being translated to the range 3 to 6kHz 
(outer channel Aa or Ba). Four transmission 
channels are thus available with an isb transmit- 
ter. The 0.25 to 3kHz bandwidth corresponds to 
the CCIR recommendations for speech trans- 
mission. Channel shifting plans with bands from 


HF Transceiver FuG101 


Transceiver FuG101 satisfies all the require- 
ments placed on a compact radio station for 
stationary and mobile applications and is simple 
to operate and service, even for personnel with 
little training. It may be used by diplomatic 
services, utility Companies and security ser- 
vices. 

The radio set employs simplex operation in 
the 1.5 to 30MHz frequency range. The fre- 
quency can be set easily and accurately in 
100-Hz steps with six decade switches. It is 
suitable for radiotelegraphy with fsk telegraphy 
(F1), morse telegraphy (A1) and ssb 
radiotelephony (A3J, A3H). 

When the emitting mode is set, all switching 
operations take place automatically on the 
transmit and receive sides, preventing incorrect 
operations such as the choice of an unsuitable 
bandwidth. 

In the F1 mode, a teleprinter can be con- 


HF Transceiver FuG 100 


In the transmit mode the FuG 100 mobile radio 
equipment, which is simplex operated, covers 
the 1.5 to 12MHz band and in the receive mode 
the 1.5 to 30MHz range. Its frequency can be 
easily and accurately set in 100-Hz steps by six 
decade switches. As a result of the high- 
frequency stability, which results from the use of 
a synthesizer for the generation of the local 
oscillator and conversion frequencies, the fre- 
quency shift for emitting mode F1 can be made 
so small that matching to the modulation rate 
results. 

When the A1, A3J, A3H or F1 emitting modes 
are set, all changeovers are made automatically 
on the send and receive sides, preventing 
incorrect operation of controls, such as the 
selection of an unsuitable bandwidth. In the 
emitting mode F1 a teleprinter can be con- 
nected either directly or via data protection 
devices. In the receive mode the radio equip- 
ment, together with telegraph demodulator FSE 
401, is able to work with networks using other 
emitting modes (F4, F6) and other frequency 
shifts. 


The transmitters remote-controlled functions 
include start-up and shutdown, frequency 
selection, emitting mode setting and carrier 
suppression and re-insertion. 

Because of its low height and compact 
design, the transmitter is suitable for stationary 
and mobile applications, especially for installa- 
tion in a vehicle. 


TECHNICAL SPECIFICATION 

Frequency range: 1.5-30MHz 

Frequency setting: 100Hz steps 

Frequency stability of the warmed-up trans- 
mitter 

(long-term instability) better than 5 x 1078 
month 

(short-term instability) better than 3 x 10~®/day 
Modes 

(telegraphy) A1, A2, F1, F4, Fé 

(telephony) A3H, A3A/J, A3B 

Output: 50 unbalanced 

Telegraph keydown power for A1, F1, F4 and 


0.25 to 2.45 or 0.25 to 2kHz are also permissible 
for older radio systems. 

Where a voice channel is used for carrier 
telegraphy 16 or 8, 12 0r6 and 10 or 5 telegraph 
channels can be accommodated depending on 
whether the spacing between these channels is 
170 or 340Hz. 

The channel shifter E506 is designed to com- 
ply with all channel shifting plans used for 
international radio traffic. It is constructed as a 
plug in unit which can be equipped to comply 


nected either directly or via data display termi- 
nals. A sufficiently small frequency shift and 
receive bandwidth are chosen in this emitting 
mode to obtain optimal matching to the tele- 
graph speed. 

The power supplied by the transmitter 
depends on the antenna mismatch. A 200 watt 
supply with a standing-wave ratio of better than 
1.2, at least 90 watts with an swr of better than 2. 
The power amplifier does not have any controls; 
it can be up to 50 metres from the antenna. By 
setting it up at the foot of the antenna, losses in 
the antenna cable are avoided. 

Use of the error correction system FEC100 
(forward error correction) reduces the error rate 
and is recommended for radiotelegraphy. 

The FuG101 transceiver consists of a 
receiver/exciter, control unit and power amp- 
lifier. 


TECHNICAL SPECIFICATION 
Modes: F1, A1, A3H, A3J 
Frequency range: 1.5-30 MHz 


Transceiver FuG 100 consists of the two units 
receiver/exciter and 100 watt power amplifier 
with antenna matching circuit. 


TECHNICAL SPECIFICATION 

TRANSMITTER 

Modes: A1, A3J, A3H, F1 

Frequency range, adjustable in 100Hz steps: 
1.5-12MHz 

Frequency drift at room temperature and 
nominal voltage: <5x 10~®/month 

Voltage: 

Telegraph classes of emission A1, F1 

Peak power into 500: 100W +25% 

Peak envelope power (pep) for A3J, A3H into 
500: 100W +25% 

Vf range: 300-3000 Hz 

Frequency response in this range: <3dB 
Harmonic suppression via antenna matching 
unit: =40dB 

Spurious emission suppression: >70dB 


RECEIVER 

Modes: A1, A3J, A3H, F1 

Frequency range: 1.5-30MHz 

(via antenna matching unit) 1.5-12MHz 
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F6: 5kW 

Rf peak envelope power (pep) for A3A, A3u, 
A3H and A3B: 10kW 

Carrier power with A2, A3H: 2.5kW 
Harmonic suppression: >56dB 

Spurious wave suppression: >60dB 

S/n ratio referred to full modulation: >46dB 
Line voltage: 3-phase 380/220V ac +10% to 
—15% with neutral wire 

Line frequency: 50 or 60Hz +5% 
Temperature range 

(operating) —25 to +55°C 

(storage) —40 to +70°C 

Max altitude of transmitter installation: 
3000m 


OPERATIONAL SPECIFICATION 

Climatic stability and mechanical strength val- 
ues correspond to the guidelines DEF133 L2. 
Manufacturer: Siemens Aktiengesellschaft, 
Munich. 


with the individual operating requirements, ie 
with channel shifter equipment for one side- 
band in the transmit and receive directions or for 
two sidebands in one direction only. Depending 
on local facilities the channel shifter unit can be 
accommodated in a shortwave radio control 
terminal rack or case. It can be connected to a 
110/220 volts ac line of 47 to 63Hz. 


Manufacturer: 
Munich. 


Siemens Aktiengesellschaft, 


Frequency stability: better than 5 x 107’/year 
Telegraphy keydown power on A1 and F1 into 
500: 200W +30% 

Rf peak power (pep) on A3J and A3H into 
500: 200W +30% 

Output power for yswr <2: >90W to <300W 
Image frequency rejection: =>8dB 

Power supply (ac line voltage) 110/220V, 
+10/-15%, 47-63Hz 

Power consumption at nominal voltage 
(during reception) approx 120VA 

(during transmission, A1, F1) approx 750VA 
Temperature range 

(operating) —25 to +55°C 

(storage) —40 to +70°C 


OPERATIONAL SPECIFICATION 
Vibration test as per DEF 133 L.2/8.2 
Shock-resistance: as per DEF133L.2/7.0 
Humidity: as per DEF 133 L.2/11.1 


Manufacturer: Siemens Aktiengesellschaft, 
Munich, and Rohde & Schwarz, Munich. 


Frequency setting decade: in 100-Hz steps 
(plus continuous) from 0O-120Hz 

Frequency drift decade setting: as for trans- 
mitter 

(continuous) <1Hz/0°C 

(24V battery, permissible voltage range) 21.6—- 
27.6V de 

Input current on receive: <3.3A 

Max input current on transmit (A1, F1): <15A 
Power requirements (with external power 
supply unit): 110/220V ac +10 to — 15% 
Temperature range 

(operating) —25 to +55°C 

(storage) —40 to +70°C 

Height: 400mm 

Width: 500mm 

Depth: 475mm 

Weight: 50.5kg 


OPERATIONAL SPECIFICATION 
Vibration: per DEF133 L2 
Shock: per DEF133 L2/7.0 
Humidity: per DEF133 L2/11.1 


Manufacturer: Siemens Aktiengesellschaft, 
Munich, and Rohde & Schwarz, Munich. 
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HF Transmitter 1kW 


The S654 is a shortwave transmitter suitable for 
the most widely used telegraph and telephone 
emitting modes (A1, A2, A3, A3A, F1, F4, F6) in 
the 1.5 to 30 MHz range. Emitting modes A3 and 
ASA offer 3 or 6KHz bandwidth according to the 
slide-in module used. If an antenna selecting 
switch is used simplex operation is possible. 
This selecting switch also contains a mic- 
rophone amplifier and a line current supply for 
telegraph operation. 

All that is required to set or alter the transmit- 
ting frequency is the push of a button at the 
frequency selector or, when the transmitter is 
remote-controlled, at the detached control sta- 
tion. All the tuning elements then automatically 
tune to the selected frequency. The remote- 
control facility covers up to ten preset transmit- 
ting frequencies, the emitting modes and the 
on-off circuit of the transmitter. The command 
and verification signals can be transmitted on a 
24-wire cable over up to 0.8km between the 
transmitter and the detached control station. 
Greater distances can be covered with a super- 
visory telecontrol facility. 

The equipment consists of easily replaceable 
plug-in modules. Protective and interlocking 
facilities protect the transmitter from operator’s 
errors. It can be connected to a three-phase 
380/220 volt system with a neutral wire or toa 
single-phase 220 volt ac system. 


TECHNICAL SPECIFICATION 

Transmitting frequency range 1.5-30MHz 
(divided into 3 bands) 

(band 1) 1.5-4MHz 

(band 2) 4-11 MHz 

(band 3) 11-30MHz 

Rf output power 

(keydown or peak envelope power) 1kW 
(carrier power in A2 and A3) 0.25kW 
Permissible mismatch during continuous 
operation (protective circuit operates) <2 
Spurious radiation: <1mW 

Power supply 

(line voltage) 3-phase 380/200V +3% with 
neutral wire or 220V single-phase ac system 
(permissible fluctuation when using heating vol- 
tage regulator) +10 to —15% 

(line frequency) 50 or 6OHz +5% 

(input power for keydown operation) approx 
3.6kVA 


HF Receiver E410 


The E410 communications receiver is designed 
to meet the multiplicity of requirements of fixed 
and mobile radio communication services in the 
70kHz to 30MHz rf range. The receiver can be 
converted easily from a continuously tunable 
search and monitoring receiver to a decadically 
tuned communications receiver by exchanging 
one slide-in module on the front panel. This 
gives either high frequency stability and precise 
resettability or continuous and fast tuning. 

The frequency range of the receiver is divided 
into nine bands with appropriate scales. In the 
five short-wave bands the frequency can be set 
onthe scales in crystal-accurate 100-kHz steps. 
Depending on the receiver's equipment com- 
plement, fine tuning between these 100-kHz 
steps is possible either in 10, 1-kHz and 100-Hz 
increments using decade switches, or continu- 
ously by means of a counter. 

The receiver can be used for all customary 
telephone and telegraph modes. It is also suit- 


HF Receiver E401 


The E401 is a communications receiver which 
meets the operating demands of radio com- 
munication service in fixed and mobile applica- 
tions. 

The communications receiver operates in the 
10kHz to 30MHz rf range. With additional sub- 
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Manufacturer: Siemens Aktiengesellschaft, 
Munich. 


able for frequency shift-keying when used in 
conjunction with the FSW401 telegraph demod- 
ulator, which can be fitted with modules for 
space, frequency or antenna diversity, as 
required. 

Depending on the frequency band, the 
receiver employs single, double or triple con- 
version. A triple-tuned pre-selector, tuned with 
the first local oscillator, guarantees faultless 
operation in the vicinity of transmitters. 


TECHNICAL SPECIFICATION 

Frequency range (covered in 9 bands): 
70kHz-30 MHz 

Modes 

(without attachments) A1, A2H, A3, 3A3J, 3A3A, 
3A3H 

(with telegraph demodulator FSE401) F1, F4, F6, 
diversity 

Sensitivity for bands 1-3 

Input emf 

A3 (s/n=20dB, B=6kHz) <15pV 

A1 (s/n=10dB, B=300Hz) <0.5 nV 


assemblies, it can be used for all conventional 
telegraphy and telephony emitting modes. In 
conjunction with the telegraphy demodulator 
FSE401 which allows the insertion of sub- 
assemblies for space, frequency or antenna 
diversity, frequency shift keying is possible. The 
communications receiver in conjunction with the 
12A3B-demodulator is suitable for high-quality 


(Federal!) 


1-kW Power amplifier 


Frequency converter 


Sideband/Telegraphy converter 


Keying device 


Change over unit (accessory) 


: Frequency selector — 


Control panel 


_ Power supply unit. - 2 


1kW hf transmitter 


Sensitivity for bands 4-9 

A3 (s/n=20dB, B=6kHz) <104V 

A3J (s/n=20dB, B=2.7kHz) <2 nV 

Ai (s/n=10dB, B=300Hz) <0.2 nV 

If rejection 

(bands 1-4 and 6-9) =80dB 

(band 5) =60dB 

Image frequency rejection 

(bands 1 and 4-9) =>60dB 

(bands 2 and 3) =50dB 

Power requirements 

(ac power) 110/125/220/240V +10/-—15% 
45-60Hz, 58VA 

(battery with auxiliary relay) 24V +20/—15%, 
1.2A 

Temperature range 

(operating) —25 to +55°C 

(storage) —40 to +70°C 


Manufacturer: 
Munich. 


Siemens Aktiengesellschaft, 


reception of 12A3B transmissions as required 
for feeding to the public networks. 

High frequency stability is achieved by the 
use of a synthesizer for the generation of the 
mixing carriers. A high-grade crystal filter and 
mechanical filters for the various emitting modes 
give the communications receiver very favour- 
able nearby selectivity characteristics. 
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Decadic frequency control (100-Hz incre- 
ments) with numeric indicator tubes makes the 
receiver particularly suitable for radio stations 
where no expert personnel are available. 


TECHNICAL SPECIFICATION 

Frequency range: 10kHz-30MHz 

Frequency drift with decadic setting at con- 
stant temperature and mains voltage: <5 x 
10~®/month 

Modes 

(without attachments) A1, A2, 6A3, 3A3u, 3A3A, 
3A3H 

(with isb sub-assembly) 6A3B 

(with telegraphy demodulator FSE401) F1, F4, 
F5, diversity 

Input impedance: 500, single-ended 

Max permissible input voltage: 5V 
Sensitivity 

Input voltages (measured at antenna jack) 

A3 (s/n=20dB) <5 uV 

A3J (s/n=20dB) <1 pV 

A1 (s/n=10dB) S0.1 nV 

If rejection: <90dB 

Image-frequency rejection: <80dB 

Power supply 

(mains) 110/125/220/240V; +10 to —15% 
45-60Hz, 84VA 

(battery with dc/ac converter) 24/28V; +20 to 
—15%; 3.2A at 24V 


EMPFANGER/RECEWER Whiz. 30Mez 


E401 hf receiver 


Temperature range 


Rohde and Schwarz Equipment 


The following are the various equipments man- 
ufactured by Rohde and Schwarz and in service 
with the West German military forces: 

Mf/hf remote controlled receiver EKO49 


Radio Teletypewriten Sets GRC- 
142T and GRC-122T 


The GRC-142T and GRC-122T shelter- 
contained radio teletypewriter sets with simplex 
and duplex traffic respectively are operable on 
any of 280 000 channels across the entire hf 2 to 
30MHz spectrum. In the GRC-142T the major 
equipment units are a teletypewriter set, an fsk 
modem and an hf/ssb radio set. The GRC-122T 
has an additional teletypewriter and radio 
receiver for duplex operating. Changeover is 
relatively simple, since the GRC-142T is wired to 
accommodate the extra equipment required in 
the GRC-22T configuration. 

Although these sets are intended for fsk, nsk, 
nsk+voice and nsk diversity operation, they 
permit cw traffic exchange and voice communi- 
cation on ssb or compatible am. Remote-control 
and a ‘pony’ circuit (teletypewriter order wire) 
are included. 

The GRC-122T and GRC-142T are suitable for 
military administrative radio nets, where the 
traffic volume calls for high-speed, efficient 
message handling, with hard copy printout. 

The shelter housing the GRC-142T or GRC- 
122T is a modified version of S-250/G, with 
stepped bottom construction especially suitable 
for mounting on 4 by 4 wheel drive power 
wagons. The shelter is built of lightweight 
aluminium panels with internal thermal insula- 
tion, and is air- and watertight. 

The T-100 teletypewriter is a page printer with 
a four-row standard keyboard, capable of pro- 
ducing up to five carbon copies like an ordinary 
typewriter. Its maximum speed is 50 bauds, and 
it is fitted with reperforator and tape-transmitter 
attachments. 

The teletypewriter has a moving carriage with 
the type font, while the platen and the paper 
remain stationary except when starting a new 
line. The machine is enclosed in a metal housing 
which muffles operating noise. Each sub- 
assembly of the T-100 tele-typewriter is a self- 
contained unit replaceable without readijust- 
ment, which facilitates maintenance and repair 
work. Full rfi suppression measures have been 
taken to prevent interference. 


(operating) —25 to +55°C Manufacturer: Siemens Aktiengesellschaft, 
(storage) —40 to +70°C Munich, and Rohde & Schwarz, Munich. 
Hf receivers E401 and E403 Manufacturer: Rohde and Schwarz, D-8000 


Hf transmitters SK1, SK20, SK210 and SK310 Munich 80. 
Mf/hf receivers EK47 and EK56 

Hf transceivers FuG100 and FuG101 

Hf transceivers XKO10, XK212, XK310, XK401, 

XK403, and XK405 


ISRAEL 


GRC-142T and GRC-122T shelter 
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The reperforator and tape-transmitter attach- 
ments use a 17.4mm paper tape with five 
parallel rows of perforations, conforming to the 
CCITT recommendations. 

Two teletypewriter units are used in the GRC- 
122T, whereas the GRC-142T has a single unit. 

The Cincinnati AN/GRC-106A is an hf/ssb 
high-power radio set covering the 2 to 30MHz 
frequency range in 100-Hz increments. The set 
has two stacked units, secured to a single 
mobile mount, receiver/transmitter unit RT- 
834/GRC and rf power amplifier AM-3349/ 
GRC-106. This manually-tuned amplifier, with 
400 watts pep output can be optionally replaced 
by the automatically tuned AM-3349T, which 
facilitates the use of the radio equipment but 
retains its main characteristics. When the AM- 
38349TA is used, the radio set nomenclature 
changes to GRC-106TA. 

When duplex operation is desired (in the 
GRC-122T configuration), an additional 
receiver/transmitter unit, the RT-834/GRC, 
serves as a duplex receiver. The duplex RT- 
834/GRC is secured on top of the MD-522A/ 
GRC modem with which it shares the mounting 
hardware. 

Radio teletypewriter modem MD-522A/GRC 
serves as an interface between teletypewriter 
and radio equipment. It converts keyed dc into 
audio tones and vice versa, thus permitting fsk 
ornsk information interchange by radio. Besides 
simplex (one-way reversible) operation, the 
modem permits duplex communication when an 


HF/SSB_ Transmitter/Receivers 
PRC-174 and VRC-476 and Auxiliary 
Receiver R-1687 


The PRC-174/VRC-176/VRC-476 is a family of 
US-derived automatically-tuned hf/ssb radio 
sets for portable vehicular and fixed-station 
service. Output power of the individual radio 
sets ranges from 20 watts pep for the portable 
PRC-174, 100 watts pep for the vehicular VRC- 
176 to 500 watts pep for the vehicular/stationary 
VRC-476. 

Communication is possible on 280 000 chan- 
nels spaced 100Hz apart, between 2 and 
30MHz. These are provided by a highly-stable 
digital synthesizer. 

The modes of operation include ssb-voice, cw 
(narrow- or wide-band), data in either Isb or usb 
and double sideband am. 

Each radio set is complemented by many 
accessories for versatility, Standard acces- 
sories already used in conjunction with the 
present generation of radio sets such as audio 
accessories, antennas, power supplies and 
mountings have been included. On the other 
hand, special auxiliary equipment such as an 
automatic test set and remote-control boxes 
have been developed to simplify maintenance 
and flexibility of application. 

The PRC-174 comprises receiver/transmitter 
RT-936/PRC-174 and various accessories for 
portable operation. This compact, lightweight 
unit is the major member of the system. It may be 
operated either independently or as a receiver/ 
20 wait exciter in the higher-powered versions 
(VRC-176 and VRC-476). Modes of operation 
include upper- or lower- sideband communica- 
tion of voice, data, wcw (cw with wide-band 
reception) and new (cw with narrow-band 
reception), and double sideband am. These 
may be selected when operating on any of the 
280 000 channels. 

The VRC-176 and VRC-476 are the medium- 
(100 watts) and high-power (500 watts) config- 
urations of the hf/ssb family of equipment. These 
mobile radio sets are installed on military vehi- 
cles such as halftracks, personnel carriers and 
jeeps, but can also be used for fixed-station 
applications. 

Both radio sets use the RT-936/PRC-174 as a 
receiver/exciter unit and therefore have the 
same basic characteristics. The vehicular adap- 
ter OA-807 serves as a mechanical support and 
an electrical interface for the receiver/exciter 
unit. 100 and 500 watt rf boosters, the AM-1760 
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extra receiver is available. Operating modes 
include fsk, nsk, nsk+voice and nsk diversity, 
the latter helping to overcome interference and 
fading which often disrupt communications on 
the hf band. 

Auxiliary equipment includes an inverter, 
motor generator PU-724/U, power supply PP- 
4763/GRC, Voron Electronics control group 
AN/GRA-6, telephone set TA-312/PT, audio and 
control accessories, antennas, vswr power 
meter and ac voltmeter. 


TECHNICAL SPECIFICATION 

GRC-142T AND GRC-122T 

GRC-142T power requirements 

(dc) 24-32V at 87A max 

(ac) 230/115V +10%, 45-62Hz, 4400VA max 
GRC-122T power requirements 

(dc) 24-32V at 90A max 

(ac) 230/115V +10%, 45-62Hz, 4600VA max 
Height: 175cm (68%4in) 

Width: 180cm (71in) 

Depth: 216cm (85in) 

Weight 

(GRC-142T) 1124kg (2500Ib) 

(GRC-122T) 1270kg (2800!b) 

Mobile carrier: 34-ton truck or 1¥4-ton truck, 
each with 100A dc electrical system 


TELETYPEWRITER T-100 

Telegraph speed: 50bd 

Telegraph alphabet: CCITT No. 2 
Typing speed: 62/3 characters/s (66wpm) 


and AM-4760 respectively, are mounted on top 
of the OA-807 adapter to complete the radio set. 
Receiver/transmitter RT-936/PRC-174 can eas- 
ily be detached from the system and used as 
portable equipment. 

An improved receiver-exciter unit, the RT- 
936S, has been designed to up-grade the 
performance of the vehicular VRC-176 and 
VRC-476, This unit features better frequency 
stability (0.1ppm), noise blanking, voice pro- 
cessing, adjustable bfo and computer interface. 

Accessories such as power supplies, control 
boxes, fsk modem and their associated cables 
are offered for various applications of the radio 
sets. 

Receiver R-1687 has been designed as an 
optional component of the VRC-176 and VRC- 
476 systems giving duplex operation or enabl- 
ing the operator of these mobile radio sets to 
monitor additional frequency channels besides 
his regular net. The receiver is shaped to fit into 
the vehicular mounting as an additional building 
block and is operable as an integral part of the 
system. 

The R-1687 retains the receiver performance 
of this hf/ssb family in dynamic range, desensit- 
isation, as well as im and cross-modulation 
rejection. Ithas, however, extra features upgrad- 
ing its performance from that of the receiver 
section of the RT-936/PRC-174. In addition the 
receiver provides for remote-control and use of 
an automatic test set for fault location. The 
solid-state (led) display on the front panel is 
similar to that used in the RT-936/PRC-174. 

The main advantages of the R-1687 are a 
frequency stability of 0.1 ppm over temperature 
range, a bfo control to permit tuning-in on any 
signal and to change the cw pitch as desired, an 
rf gain to allow the operator to vary the degree of 
sensitivity, a 600-ohm balanced (ungroundedq) 
audio output for telephone and data lines and a 
computer interface. 


TECHNICAL SPECIFICATION 

RT-936/PRC-174 

Frequency range: 2-30 MHz 

Modes: ssb-voice, data, wcw, new, in either 

lower or upper sideband. Double sideband am 

Channel spacing: 100Hz 

Frequency stability: +1ppm over specified 

temperature range (high stability frequency 

standard optional) 
AM-1760 


Height 190mm (7¥in) 
Width 330mm (13in) 
Depth 460mm (18%in) 


AM-4760 
290mm (11¥%in) 
330mm (13in) 
460mm (18% in) 


Telegraph line current: 40mA 
Input voltages: 115/230V, 40-60Hz 
Power consumption: 70W approx 
Keyboard: 4-row, standard 

Paper width: 216mm max 

Type of characters: lower case 
Number of characters per line: 69 


RADIO SET AN/GRC-106A OR GRC-106TA 
Frequency range: 2-30 MHz 

Channels: 280 000 spaced 100Hz apart 
Modes: usb, compatible am, cw, fsk, nsk 
Frequency stability 
(long-term) 1x 107 ‘/week 

(short- all 5x1077/1s to 1h 

Rf power output: 400W pep 
Power consumption: 1200W max 


FSK MODEM MD-522A/GRC 
Types of operation: simplex or duplex 
(depending on comm media) 

Modes 

(fsk) 2000 +425Hz 

(nsk) 2805 +42.5Hz 

(nsk+voice) 2805 +42.5Hz, 200-2300 Hz 
(nsk diversity) 2805 +42.5Hz, 42.5 +42.5Hz 
Telegraphy range: >75bd (100wpm) 

Power consumption: 38 W 


Manufacturer: Tadiran Israel Electronics Indus- 
tries Limited, Tel Aviv. 


Tuning time 

(typical) 2s 

(maximum) 5s 

Battery life (at 1:9 transmit/receive ratio) 
(silver-zinc pack) =16h 

(ni-cad pack) =11h 

Supply: 22-32V dc 

Temperature range: —40 to +65°C (—40 to 
+149°F) 

(dimensions less battery case) 

Height: 68mm (211/16in) 

Width: 262mm (105/16in) 

Depth: 297mm (115%in) 

Weight (less battery): 5.7kg (12% Ib) 
Reliability: 2500h mtbf 

Receiver sensitivity: 0.74V, 10dB (s+n)/n 
ratio 

Noise level at antenna with 50 © termination: 
<10uW 

If rejection: >80dB 

Selectivity 

(ssb, am, data, wcw) 3dB, 350 and 3500Hz 
(ncw) 6dB, 500Hz bandwidth 

Receive intermodulation 

(inband) —40dB max 

(out of band) —80dB max 

Audio output: 10mW minimum, 12dB (s+n)/n 
Transmitter rf power (high): 20W +1cB cw, 
pep across 50 load 


AM-1760 AND AM-4760 
Frequency range: 2-30 MHz 

Tuning: automatic 

Rf power output (into 50 © load) 

(AM-1760) 100W pep or cw 

(AM-4760) 500W pep (2-tones); 300W (aver- 
age) (single tone); may be reduced to any 
predetermined level in low-power mode. 

Rf input power: 50 mW minimum (pep or aver- 
age) 

Input and output impedance: 50 0 
Intermodulation distortion: —33dB 

Power supply: 22-32V dc (27.5V de nominal) 
Power consumption 

25W (at receive) 

(AM-1760) 310W (at 100W cw) 

(AM-4760) 1150W (at 300W cw) 

Weight (less mounting accessories) 
(VRC-176) 39kg (861b) 

(VRC-476) 46kg (101¥2 Ib) 


(OA-807 incl RT-936/PRC-174) 
95mm (3% in) 
330mm (13in) 
460mm (18¥in) 


OPERATIONAL SPECIFICATION 

For electromagnetic compatibility RT-936/ 
PRC-174 meets applicable parts of MIL-STD- 
461A 

Notice 1-3 

462, Notice 1 and 2 

463, Notice 1 


Linear RF Amplifiers HFWB Series 


Designed for military static ground systems, 
these hf wide-band power amplifiers require no 
accessories or tuning devices to meet the oper- 
ational requirements of hf (2 to 12 MHz) systems. 


TECHNICAL SPECIFICATION 

Frequency range: 2—12MHz 

Gain flatness (without alc): +1dB 

Power gain 

model HFWB-2000 (2kW) 63dB minimum 
model HFWB-5000 (5kW) 67dB minimum 
model HFWB-10 000 (10kW) 70dB minimum 
In-band harmonics: —35dB minimum 
Out-of-band harmonics: —60dB minimum 
Spurious and noise: —70dB minimum 
Input vswr (50): 1.5:1 max 


HF/SSB Radio sets 
PRC-74T/VRC-740T 


The VRC-740T/PRC-74T is a combination radio 
set for multi-purpose use, designed to provide hf 
voice and cw communication at medium- to 
long-range. It provides 16 000 frequency chan- 
nels spaced 1 kHz apart inthe 2 to 18 MHz band. 
Voice operating modes are usb or compatible 
am. 


HF/SSB Manpack Transceiver 
RT-178 


This solid-state hf/ssb synthesized manpack 
transceiver has an output power of 20 watts in 
the vehicular version. A vehicular mount allows 
operation of the transceiver from the vehicle’s 
battery and recharging of packset batteries from 
the vehicle’s battery. 

Extensive use of integrated circuits provides 
low power drain and high reliability. 

An interface with the 400-watt power amplifier 
is provided in the 400-watt vehicular configura- 
tion. 

The control section of the front panel can be 
easily removed from the main transceiver 
assembly for extended local control on man- 
pack and vehicular applications. 


TECHNICAL SPECIFICATION 
Frequency range: 2—30MHz 

Tuning: automatic and digital 
Minimum tuning step: 10Hz 
Frequency stability: 1x 10~® per week 
Operating modes 
(transmitter) A2J 
A3J (usb, Isb) 
(receiver) A2J (cw); A3 (am); ASH (am comp); 
A3J (usb, Isb) 

Rf output power 

(high) 20W pep and average 

(low) 5W pep and average 

Receiver sensitivity: (ssb) 1uV; (am) 3uV 
(10dB (s+n)/n) 


(cw); ASH (am comp); 


HF/SSB Transceiver PRC-247/B 


The PRC-247/B Hf/ssb Transceiver is primarily a 
manpack radio for military use. It operates in 
combat areas for mobile and static units. It can 
be employed in tanks, armoured cars and other 
vehicles and is suitable for artillery units and 
marine installations. 
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Manufacturer: Tadiran Israel Electronics Indus- 
tries Limited, Tel Aviv. 


Output vswr (50): 2:1 max 

Primary power 3-phase 208/380 V ac 
HFWB-2000 (2kW) 10kVA 

HFWB-5000 (5kW) 20kVA 

HFWB-10 000 (10kW) 40kVA 

Mains frequency: 50/60Hz 

Remote-control distance (standard): 200m 
max 

Long-distance remote-control 
(optional) 2500m max 

Cooling: forced air 

Temperature range: —10 to +55°C 
Elevation: 3000m max 

Shielding: RFI shielded housing 
HFWB-2000 (2kW) 

Height: 191mm 

Width: 71mm 

Depth: 76mm 


distance 


VRC-740T is the vehicle configuration for 
installation on personnel carriers, halftracks and 
jeeps. It consists of three major parts: RT-794T 
transceiver, amplifier/oower supply OA-7040T 
and mounting MT-7400T. 

The set was developed by Hughes in 1965 
and some 6000 sets (AN/PRC-74) have been 
supplied to the US Army. 


TECHNICAL SPECIFICATION 
Frequency range: 2—18MHz 
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HFWB-5000 (5kW) 
Height: 191mm 
Width: 71mm 
Depth: 76mm 


HFWB-10000 (10kW) 
Height: 191mm 
Width: 150mm 
Depth: 80mm 


OPERATIONAL SPECIFICATION 
All components and assembly procedures used 
in the HFWB Series meet or exceed US MIL-STD 


Manufacturer: Keren Electronica Limited, Ash- 
kelon. 


Channels: 16 000 (1 kHz steps) 

Modes: usb, compatible am and cw 
Temperature range: —30 to +65°C 
Transmitter power output: 15W pep at all 
modes 


Manufacturer: Tadiran, Tel Aviv. 


RT-178 manpack 


Primary power: 22-30V dc, 24V dc, nominal 
Temperature range: —40 to +55°C 


MANPACK CONFIGURATION INCLUDING BATTERY 
Height: 72mm 

Width: 280mm 

Depth: 330mm 

Weight: 8.5kg 


The transceiver operates in the 2 to 30 MHz hf 
band. Frequencies can be selected over this 
band in 100-Hz increments to 1ppm accuracy 
making available 280 000 discrete frequencies. 
(A PRC-247/B model can also be supplied to 
cover the 1.6 to 30 MHz range providing 284 000 
discrete frequencies). 


VEHICULAR CONFIGURATION 
Height: 150mm 
Width: 280mm 
Depth: 400mm 
Weight: 8.5kg 

Manufacturer: Elmer Division of Montedel, 
Pomezia. 


As amanpack, the radio is normally operated 
from 24 volts. As a mobile or fixed station the 
radio can be operated from any source since ac, 
dc and ac to de supplies are available. 

These facilities, together with the built-in silent 
automatic antenna tuning unit, make frequency 
changing fast and simple under all conditions. 
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TECHNICAL SPECIFICATION 

Frequency range: 2-30MHz in 100Hz steps 
Frequency control: from built-in digital synthes- 
izer 

Frequency stability: +1 ppm 

Temperature range: —15 to +55°C 
Operating modes: A3J, A1 and A3H (am com- 
patibility); all on usb and Isb 

Other features: fsk telegraphy with adapter, 
exciter for 100W pep station with additional 
power amplifier, vox operation 

Receiver sensitivity at 10dB (s+n)/n 

(A1) 1V 

(A3J) 1 nV 

(A3H) 3 nV 

Image and spurious attenuation: 50dB 

If rejection: >60dB 

Audio output: 2mW into 30002 

Transmitter power output 

(A3J) 20W pep 

(A3H) 20W pep 

(A1) 15W average 

Low-power output: approx 4 nominal power 
Carrier suppression: 45dB 

Unwanted side-band suppression: 55dB at 
1kHz 

Harmonics and spurious suppression: 
>40dB (with tuned antenna circuit) 

Height: 110mm 

Width: 430mm 

Depth: 240mm 


HF/SSB Transceiver SRT-112A 


Designed for vehicular installations, this 100- 
watt hf/ssb transceiver is capable of simplex 
operation on any of the 100000 channels 
spaced 100Hz in the 2 to 12MHz range. Tuning 
is automatic for the transceiver unit and manual 
for the antenna coupler unit. 

The SRT-112A has the Isb mode and the 
increased number of available channels which 
are not possessed by the SRT-112. 


HF/SSB Transceiver SRT-112 


The SRT-122 hf/ssb transceiver operates on 6 
channels with a programmed phase-lock synth- 
esizer. 

Provisions are incorporated in the transceiver 
to allow change of the programmed channels in 
minimum time. Remote-control facilities are pro- 
vided. 

The vehicular installation of the SRT-112 
includes shock mountings and provisions are 
made for operation from the vehicle’s battery. It 
operates from a 110/220 volt ac primary power 
source, and is suitable for use aboard ship. 


HF/SSB Transceiver SRT-470 


This 400-watt hf/ssb transceiver retains the 
same operational features of the SRT-170 at a 
higher rf power level. 

The transceiver includes a 20-watt vehicular 
transceiver RT-178, a 400-watt rf amplifier and 
power supply SS-400V and an antenna coupler 
SP-590V. 

On transmission, the 20-watt transceiver is 
used as a driver unit for the 400-watt rf amplifier. 

The operating voltage is 115 volts ac, 45 to 
60Hz, single-phase, supplied by a generator 
installed in a trailer, and tuning is automatic. 

The control section of the 20-watt transceiver 
can be removed from the main transceiver 


HF/SSB Transceiver VRC-247 


The VRC-247 Hf/ssb Transceiver is primarily a 
mobile radio for military use. It provides com- 
munications in combat areas for most kinds of 
mobile units including tanks, armoured cars, 


MF/HF RADIO COMMUNICATIONS /Italy 


< 


Weight (complete with 24dc ni-cad power 
pack): 9kg 


TECHNICAL SPECIFICATION 

Frequency range: 2-12MHz 

Tuning: automatic for the transceiver unit, man- 
ual for the atu 

Frequency stability: 1x 10~© per day 
Operating modes 

(transmitter) A2J (cw); A3H (am comp); A3J 
(usb, Isb) 

(receiver) A2J (cw); A3 (am); ASH (am comp); 
A3J (usb, isb) 

Rf output power 

(pep) 100W 

(average) 100W 


TECHNICAL SPECIFICATION 

Frequency range: 2—-12MHz 

Tuning: automatic 

Channels: 6 preset channels, switch-selectable 
Frequency stability: 1<6~® per day 
Operating modes 

(transmitter) A2J (cw); A3H (am comp); 
A3u (usb) 

(receiver) A2J (cw); A3 (am); ASH (am comp); 
A3J (usb) 

Rf output power: 100W pep, 100W average 
Receiver sensitivity: (ssb) 1uV; (am) 1.5uV 
(10dB (s+n)/n) 


assembly and relocated at the most suitable 
place aboard the vehicle. 


TECHNICAL SPECIFICATION 
Frequency range: 2—-30MHz 

Tuning: automatic 

Minimum tuning step: 10Hz, 
Frequency stability: 1x 10~® per week 
Operating modes 
(transmitter) A2J 
A3J (usb, Isb) 
(receiver) A2J (cw); A3 (am); ASH (am comp); 
A3J (usb, Isb) 


(cw); A3H (am comp); 


transport vehicles and amphibious assault craft. 
It can also be used in part-mobile part-static 
applications such as artillery units and it can 
function as a fixed station. The transceiver 


PRC-247/B transceiver 


Manufacturer: Industria Radio Elettrica Tele- 
comunicazioni SpA, Trieste. 


Receiver sensitivity: (ssb) 14V (am) 3yV 
(10dB (s+n)/n) 

Primary power: 24-30V 

Temperature range: 0-50°C 

Height: 240mm 

Width: 544mm 

Depth: 320mm 

Weight: 36kg 


Manufacturer: Elmer Division of Montedel, 
Pomezia. 


Primary power: 28V dc nominal or 110/220 V ac 
+10%, 45-65MHz, single-phase ; 
Temperature range: 0—50°C 


Transceiver ATU RCU 
Height 186mm 251mm 95mm 
Width 392mm 352mm = 142mm 
Depth 300mm 515mm 232mm 
Weight 
(approx) 24kg 18kg 2.5kg 
Manufacturer: Elmer Division of Montedel, 
Pomezia. 


Rf output power: 400W pep, 400W average 

Receiver sensitivity: (ssb) 0.5 uV; (am) 1.54V 

(10dB (s+n)/n) 

Primary power: 115V ac, 45-65Hz 

Temperature range: —40 to +55°C 
R/T 


PA/PS ATU 
Height 150mm 235mm 250mm 
Width 280mm 560mm 250mm 
Depth 400mm 380mm 200mm 
Weight 8.5kg 35kg 12kg 


Manufacturer: Elmer Division of Montedel, 
Pomezia. 


operates in the 2 to 30MHz hf band. Frequen- 
cies can be selected over this band in 100-Hz 
increments to 1ppm accuracy making 280 000 
discrete frequencies available. 


TECHNICAL SPECIFICATION 

Frequency range: 2—30MHz in 100Hz steps 
Frequency control: from built-in digital synthes- 
izer 

Frequency accuracy: 1ppm, —25 to +55°C 
Operating modes: A3J, A3H and A1 (usb and 
Isb) 

Receiver sensitivity for 10dB (s+n)/n 

(A3J and A1) 1 pV 


(A3H) 2uV 
Selectivity 

6dB 60dB 
(A3J and A1) 3kHz 5.5kHz max 
(A3H) 6kHz  15.5kHz max 


HF/SSB Transceivers 
VRC/GRC-247-100 Series 


The VRC/GRC-247-100 series of transceivers is 
designed to provide medium power stations to 
meet the growing demand for compact mobile 
and static installations. 

Each type of equipment is capable of operat- 
ing on A3J (ssb upper and lower side-band), 
A3H (with full carrier) and A1 (telegraphy). The 2 
to 30 MHz frequency range is covered in 100-Hz 
increments, using a built-in crystal-controlled 
digital frequency synthesizer. The frequency 
range can be extended from 1.6 to 30MHz on 
request. 

If required the transceiver can be supplied 
with ten preset channels covering the frequency 
range in 1-kHz increments. 

The VRC-247-100 transceiver has been 
designed to provide a 100-watt ssb station for 
mobile military type environments and can be 
installed in all types of vehicle including tanks. It 
is also ideally suited for marine installations. 

The transceiver is fitted to a mounting tray 
which is protected from shock and vibration by 
anti-vibration mounts, and should be used for all 
types of mobile operation. 

The input power supply required is 28 volts dc 
nominal but the equipment operates on any 


HF/SSB Transceiver SRT-170 


Specifically designed for ground vehicular 
installation, the SRT-170 comprises a 20-watt 
transceiver unit, a 100-watt amplifier and an 
antenna tuning unit assembled in a self- 
contained, compact package. The use of wide- 
band rf amplification techniques which avoids a 
motor has reduced the size and weight of the 
equipment with improved reliability. It is tuned 
by switch-type controls. The transceiver unit can 
be removed from the package and indepen- 
dently operated as a 20-watt portable trans- 
ceiver. Although primarily designed for associa- 
tion with a 15 foot (4.5 metre) whip antenna, the 
SRT-170 is equipped with a 50-ohm output for 
dipole antennas. 

The SRT-170 can be operated from the vehi- 
cle battery; protection circuits against over- 
voltages and over-currents plus audio amplifiers 
and interface circuits are incorporated in the 
mounting base. 

It is currently used in vehicular stations cover- 
ing short- and long-range communication in 
tactical areas. 


SRT-170 mounted in a vehicle 


Italy/MF/HF RADIO COMMUNICATIONS 


Image and spurious rejection: better than 
60dB 

If rejection: better than 70dB 

Average power consumption: 6 W (at 24V dc) 
Transmitter output power 

(A3J) 20W pep 

(A3H) 20W pep 

(A1) 15W 

Low power: approx % nominal power 
Output impedance: 500 

Carrier suppression: 50dB 

Undesired side-band suppression: 60dB (at 
1kHz) 


voltage from 22 to 32 volts dc without degrada- 
tion in performance. 

The GRC-247-100 is basically the same as the 
VRC-247-100 and is contained in the same 
equipment case, with the addition of a built-in ac 
supply. Although intended to be used primarily 
as a Static station, its dimensions and rugged 
construction suit it for use as a transportable, 
and to a limited extent as a mobile station when 
fitted with the anti-vibration mountings similar to 
the VRC-247-100. 

In the static role the GRC-247-100 operates 
from 110 to 220 volts ac 50 to 60 Hz single-phase 
mains supply, but in the event of a mains failure 
or if ac mains are not available, the set will 
operate from 22 to 32 volts dc (28 volts nominal). 
This change-over is carried out automatically by 
a change-over relay incorporated in the equip- 
ment. This additional power unit in the GRC- 
247-100 accounts for the weight difference of 
the two transceivers. 


TECHNICAL SPECIFICATION 
Frequency range: 2-30 MHz 
Frequency control: from built-in digital synthes- 


izer 

‘Frequency accuracy: 1 ppm between —25 and 
+55°C 
Operating modes: A3J, A3H, and A1 (usb and 
Isb) 


es es So 
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Rejection of harmonics and other unwanted 
frequencies: better than 50dB with tuned 
antenna circuit 

Average power consumption: (A1) 50W (A3u) 
30W (A3H) 35W 

Power supply: 24V 

Height: 110mm 

Width: 430mm 

Depth: 200mm 

Weight: 6.6kg 


Manufacturer: Industria Radio Elettrica Tele- 
comunicazioni SpA, Trieste. 


Receiver sensitivity for 10dB (s+n)/n 
(A3J and A1) 1 pV 
(A3H) 2V 
Selectivity 
(A1—A3J) 3kHz (6dB) 5.5kHz max (60dB) 
(A3H) 6kHz (6dB) 15.5 kHz max (60dB) 
Image and spurious rejection: better than 
60dB 
If rejection: better than 70dB 
Average power consumption: 6W (24V dc) 
Transmitter output power 
(A3J) 100W pep 
(A3H) 100W pep (25W carrier) 
(A1) 100W 
Low power: approx one tenth nominal power 
Output impedance: 500 
Carrier suppression: 50dB 
Undesired side-band suppression: 60dB (at 
1 kHz) 
Rejection of harmonics and other unwanted 
frequencies: better than 50dB with tuned 
antenna circuit 
Average power consumption: 280W (at 24V 
dc) 
Height: 230mm 
Width: 450mm 
Depth: 210mm 
Weight: (GRC-247-100): 28kg 

(VRC-247-100): 19.5kg 
Manufacturer: Industria Radio Elettrica Tele- 
comunicazioni SpA, Trieste. 
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TECHNICAL SPECIFICATION 

Frequency range: 2—30 MHz 

Tuning: automatic 

Minimum tuning step: 100Hz 

Frequency stability: 5x 10~’ per day 
Operating modes 

(transmitter) A2J (cw); A3H (am comp); 
A3J (usb, Isb) 

(receiver) A2J (cw); A3 (am); A3H (am comp); 
A3J (usb, Isb) 


HF/SSB Transmitter/Receiver 
VRQ-102 


The VRQ-102 communications system has been 
designed to meet the increasing demand for 
low- and medium-power hf/ssb manpacks to act 
as drivers for higher power mobile or static 
systems, for speech and telegraphy and 
through an adapter also for fsk operation. 

The 100-watt linear amplifier PAL101, the 
main unit for high-power output, operates into a 
load of 50 ohms, or by means of an antenna 
coupler CU-5, into any radiating device. 

This solid-state broad-band amplifier will 
operate with manpack transceiver PRC-247 
which delivers an output of 5 and 20 watts, with 
safety circuits providing protection against high 
vswr, short or open circuiting of the antenna and 
the heatsink temperature rising above permiss- 
ible level. 

The antenna coupling unit is designed to 
resonate and match short whip or long wire 
antennas to the 50-ohm output of the power 
amplifier PAL101. A dipole antenna may be 
connected directly to a coaxial connector. 

Any source from 110 to 220 volts ac 50-60 Hz 
or 12-24 volts from a vehicular battery permits 
continuous key-down capability, enabling fsk 
operation for its entire specific duty cycle. 


TECHNICAL SPECIFICATION 
PAL101 
Frequency range: 2-30 MHz 


HF/SSB Transmitter/Receiver 
VRQ-106 


The VRQ-106 hf/ssb vhf/fm communications 
system is a mobile or fixed-station synthesized 
radio set primarily for military use. It provides 
communications in combat areas for a complete 
range of military operations including infantry, 


HF Transmitters ST-10002A/B and 
ST-1000A/B 


The ST-1000A/B 10kW automatic tuning trans- 
mitter is solid-state and as far as practicable 
tuning is fully automatic. 

Interlocks and fast-acting circuits are incorpo- 
rated in the transmitters for personnel safety and 
equipment protection. 

The ST-10002A/B 10 kW automatic tuning and 
full remote-control transmitter is similar to the 
ST-10000A/B versions but it is completely 
remote-control. 

Back-signalling from the transmitter to the 
remote-control unit allows monitoring of the 
transmitter’s status from the remote-control loca- 
tion. The remote-control information is digital 
and suitable for transmission over a standard 
telephone line. 

All the remote-control processing circuits at 
the transmitter side are housed in the exciter unit 
which distributes the command signals to the 
actuators. A number of ST-10000A/B and ST- 
100002A/B transmitters are currently being 
used by the Italian military forces. 
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Rf output power: 100W pep and average 
Receiver sensitivity: (ssb) 14V; (am) 3phV 
(10dB (s+n)/n) 

Primary power: 22-34V dc, 27V dc nominal 
Temperature range: —40 to +55°C 

Height: 260mm 


Width: 390mm 
Depth: 180mm 
Weight: approx 22kg 


Manufacturer: Elmer Division of Montedel, 
Pomezia. 


VRQ-102 transmitter/receiver 


Temperature range: —25 to +55°C 
Input power 

(dc) 24V 

(ac) 110 or 220V, 50-60Hz 

Power output at nominal supply voitage (24 V 
de or 220-110V ac, 50-60Hz) 
(A3J) 100W pep 

(ASH) 100W pep (25W carrier) 
(A1-fsk) 100W 

Output impedance: 500 

Input impedance: 50 0 

Input driving power: 4-5W 


artillery, and mobile land, airborne and 
amphibious units. The VRQ-106 consists of the 
hf/ssb transceiver VRC-247 and the vhf/fm 
transceiver VRC-538 for simultaneous reception 
and transmission. 

It covers the 2 to 30MHz (ssb) and 20 to 
70MHz (fm) frequency bands. As a mobile set, 
the VRQ-106 can operate into a single aerial 
using the CU-9 atu-diplexer for simultaneous 


TECHNICAL SPECIFICATION 

Frequency range 

(ST-10000A/ST-10002A) 1.5-18MHz 
(ST-1000B/ST-10002B) 2-30 MHz 

Tuning: automatic and digital 

Minimum tuning step: 100Hz 

Frequency stability: 1x10~® per day 
Operating modes: A1 (cw); A2H (mcw); ASH 
(am comp); A3B (isb); A3J (usb, Isb): A9B 
(voice +fsk); F1 (fsk) 

Rf output power 
(pep) 10kW 
(average) 7kW 
Primary power: 
3-phase 
Temperature range: 0-50°C 
Height: 1900mm 

Width: 1520mm 

Depth: 900mm 

Weight: approx 750kg 


220/380V ac, 45-65Hz, 


Manufacturer: Elmer Division of Montedel, 
Pomezia. 


PRC-247 
Frequency range: 2-30MHz in 100Hz steps 
Operating modes: A1, A3H, A3J, usb and Isb 
Power supply: 24V 
Optional in 1kHz steps furthermore 10 preset 
channels 


CUS 
Manual antenna tuning unit to match output of 
VRQ102 into whip or long-wire antenna. 


Manufacturer: Industria Radio Elettrica Tele- 
comunicazioni SpA, Trieste. 


reception and transmission. (Frequency band 
26 to 76 MHz (fm) can be supplied on request). 

The system operates from a nominal 28 volt 
dc supply. A de to de converter is available 
which allows the system to be operated from a 
12 volt dc supply. 


Manufacturer: Industria Radio Elettrica Tele- 
comunicazioni SpA, Trieste. 


ST-10000A/B transmitter 


HF/SSB Transmitter ST-1001 


The 1kW hf/ssb transmitter has been designed 
for use with wide-band antennas. It has the 
basic performance characteristics of the stan- 
dard ST-1000. 


TECHNICAL SPECIFICATION 
Frequency range: 2—-30MHz 


HF/SSB Transmitter ST-1000/A 


The 1kW hf/ssb transmitter can be used with 
both whip and wide-band antennas. 


TECHNICAL SPECIFICATION 
Frequency range 

(standard) 2-30 MHz 

(optional) 1.5-28 MHz 

Tuning: fully automatic and digital 
Minimum tuning step: 100Hz 
Frequency stability: 1x 10~° per day 


Exciter SP-493 


The solid-state SP-493 can be integrated as an rf 
driver unit in mobile, semi-fixed and fixed trans- 
mitter configurations. Two versions are avail- 
able, one associated with remote-control unit 
SP-504 and one with remote-control unit SP-41. 


HF/SSB_ Transmitter/Receivers 
SRT-100 and SRT-1000/A 


The SRT-100 semi-automatic and SRT-1000/A 
fully automatic hf/ssb transmitter/receivers pro- 
vide full-duplex operation in all the operating 
modes. Extensive circuit interchangeability is 
provided between the receiver and exciter units 
of the transmitter section. Tele-typewriter opera- 
tion is made possible by the use of an fsk 
modem. The transmitter/receivers are suitable 
for both fixed and mobile applications. 


TECHNICAL SPECIFICATION 

SRT-100 

Frequency range: 2-30 MHz 

Tuning 

(transmitter/receiver) automatic and digital 
(atu) semi-automatic 

Minimum tuning step: 100Hz 

Frequency stability: 1 10~® per day 
Operating modes 

(transmission) A1 (cw); A8B (isb); A3H (am 
comp); A3J (usb, Isb); A9B (voice +fsk); F1 (fsk) 
(reception) A1 (cw); A2 (mew); A3 (am); A3B 
(isb); ASH (am comp); A3J (usb, Isb); F1 (fsk) 
Rf output power 

(pep) 100W 

(average) 50W 


HF Transmitter/Receiver SRT-1075 


The SRT-1075 is an hf range of military 
transmitter/receivers. 

Basic characteristics include all solid-state 
design extended to the high-power rf amplifica- 
tion stages; remote-control and back-signalling 
of all the operational functions; facilities for use 
in integrated radio-communication systems; 
capabilities for data transmission (Link 11) in 
addition to the conventional modes of operation; 
and self-check facilities by use of internal bite 
circuits. 

The SRT-1075 consists of the separate trans- 
mitter and receiver sections (designated as 
ST-1075 and SR-1075 respectively) which can 
be operated on either simplex or duplex mode. 
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Tuning 

(transmitter) automatic and digital 

(atu) manual 

Minimum tuning step: 100Hz 

Frequency stability: 1x 10~® per day 
Operating modes: A1(cw); A3B (isb); ASH (am 
comp); A3u (usb, Isb); A9B (voice +fsk); F1 (fsk) 
Rf output power 

(pep) 1kW 

(average) 500W 


Operating modes: A1(cw); A3B( isb); ASH (am 
comp); A3u (usb, Isb); A9B (voice +fsk); F1 (fsk) 
Rf output power 

(pep) 1kW 

(average) 500W 

Primary power range 

115V ac +10%, 45-65, single-phase 
Temperature range 

(transmitter) O-50°C 

(atu) —28 to +65°C 

TRANSMITTER 

Height: 1280mm 


It has remote-control of all the operating func- 
tions based on digital data transmission techni- 
ques; frequency synthesis based on phase-lock 
techniques, with almost total use of low con- 
sumption digital integrated circuits; and high 
frequency stability, achieved by the use of a 


Receiver sensitivity: (ssb) 0.5 uV (am) 1.54V 
(100B (s+n)/n) 

Primary power: 115V ac +10%, 45-65Hz, 
single-phase 

Temperature range 

(transmitter/receiver) 0O-50°C 

(atu) —28 to +65°C 


TRANSMITTER/RECEIVER 
Height: 954mm 
Width: 547mm 
Depth: 638mm 
Weight: 180kg 


ATU 
Width: 240mm 
Length: 510mm 
Weight: 12kg 


SRT-1000/A 

Frequency range: 2-30 MHz 

Tuning 

(transmitter/receiver) automatic and digital 
(atu) automatic 

Minimum tuning step: 100Hz 
Frequency stability: 1x 10~° per day 


TECHNICAL SPECIFICATION 

Frequency range: 2-30 MHz 

Tuning: automatic and digital at 100Hz 
minimum steps 

Frequency stability: 1x 10~° 

Operating modes: A1, A2J, A3J (usb/Isb voice 
or data); A3B (isb voice or data); A3 (am); F1 
(fsk) 

Rf power: (pep) 1kW; (average) 500W 
Primary power: 115/220V ac +10%, 50-60Hz 


single-phase 
Temperature range: 0 to 50°C 

Transmitter Atu Receiver 
Height 670mm 630mm 244mm 
Width 441mm 530mm 441mm 
Depth 470mm 685mm 326mm 
Weight 106kg 68kg 24kg 
Manufacturer: Elmer Division of Montedel, 


Pomezia. 
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Primary power: 
single-phase 
Temperature range: 0-50°C 
Height: 143mm 

Width: 547mm 

Depth: 715mm 

Weight: approx 250kg 


115V ac +10%, 45-65Hz, 


Manufacturer: 
Pomezia. 


Elmer Division of Montedel, 


Width: 547mm 
Depth: 715mm 
Weight: 230kg 


ATU 
Height: 630mm 
Width: 530mm 
Depth: 685mm 
Weight: approx 68kg 
Manufacturer: Elmer Division of Montedel, 
Pomezia. 


temperature-controlled (+1x10~§/da ay) 
temperature-compensated (+5x10 ‘/ 
frequency standard as sane 


a 


Manufacturer: 
Pomezia. 


Elmer Division of Montedel, 


Operating modes 

(transmission) A1 (cw); A3B (isb); ASH (am 
comp); A3J (usb, Isb); A9B (voice +fsk); F1 (fsk) 
(reception) A1 (cw); A2 (mew); A3 (am); A3B 
(isb); ASH (am comp); A3J (usb, Isb); F1 (fsk) 
Rf output power 

(pep) 1kW 

(average) 500W 

Receiver sensitivity: (ssb) 0.5V; (am) 1.54V 
(10dB (s+n)/n) 

Primary power: 115V ac +10%, 45-65Hz, 
single-phase 

Temperature range 

(transmitter/receiver) O-50°C 

(atu) —28 to +65°C 


TRANSMITTER/RECEIVER 
Height: 1800mm 
Width: 547mm 
Depth: 700mm 
Weight: 300kg 


ATU 
Height: 680mm 
Width: 530mm 
Depth: 685mm 
Weight: 68kg 


Division of Montedel, 


Manufacturer: Elmer 


Pomezia. 
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HF/SSB Receiver R-1051A/URR-MM 


The R-1051A/URR-MM hf/ssb receiver is an 
advanced version of the standard R-1051A/URR 
receiver, updated to incorporate the solid-state 
design. Discrete components have been 
replaced throughout the receiver's circuitry by 
digital and linear integrated circuits with a con- 
siderable increase in reliability and a general 
improvement of the performance particularly for 
intermodulation and cross-modulation. 


HF/SSB Receiver SP-466 


The SP-466 hf/ssb receiver is a general-purpose 
equipment with the same performance charac- 
teristics of the R-1051A/URR but with the fre- 
quency range extended to 1.5 to 30MHz. 


TECHNICAL SPECIFICATION 
Frequency range: 1.5-30MHz 


HF/SSB Receiver SP-520 


The SP-520 all solid-state hf/ssb receiver for 
data and Link 11 has been designed to provide 
top quality performance in a compact, light- 
weight package. 

The receiver which uses a miniaturised com- 
ponents is intended for use in all the applications 
where reliable performance in adverse envi- 
ronment is required and space is at a premium, 
particularly in shipborne and_ vehicular/ 
sheltered communication systems deployed in 
tactical areas. 


VLF/LF/MF SSB Receiver System 
SR-1 


SR-1 


The SR-1 vif/If/mf/hf ssb receiver system is a fully 
integrated system for the most diversified opera- 
tional requirements. Easy operation and light- 
weight but rugged construction suit it for semi- 
fixed and mobile installations, even in tactical 
areas. 


TECHNICAL SPECIFICATION 

Frequency range: 14-30MHz 

Tuning: automatic and digital 

Minimum tuning step: 100Hz 

Frequency stability: 1x 10~® per day 
Operating modes: A1 (cw); A2 (mcw); A3 (am); 
A3H (am comp); A3B (isb); A3U (usb, Isb); A9B 
(voice+fsk); F1 (fsk) 


HF/SSB Transmitter ST-2000B 


The ST-2000B 2kW hf/ssb remote-controlled 
transmitter has automatic tuning, remote-control 
facilities for all the operating functions and is 
suitable for shipborne, ground fixed and ground 
vehicular applications. 


TECHNICAL SPECIFICATION 
Frequency range: 1.5-30MHz 


HF/SSB Transceiver SRT-170/NS 


The SRT-170/NS system operates on hf aboard 
minor war vessels, in particular submarines. 

It consists of the hf/ssb transceiver 
SRT-171/B, 100-watt rf amplifier SP-480/NS, and 
remote-control unit SP-836/NS assembled for 
table-top installation. An automatic antenna 
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TECHNICAL SPECIFICATION 

Frequency range: 2-30MHz 

Tuning: automatic and digital 

Minimum tuning step: 100Hz 

Frequency stability: 1 10~® per day 
Operating modes: A1 (cw); A2 (mcw); A3 (am); 
A3B (isb); A3J (usb, Isb); ASH (am comp); F1 
(fsk) 

Receiver sensitivity: (ssb) 0.5 uV; (am) 1.54V 
(10dB (s+n)/n) 


Tuning: automatic and digital 

Minimum tuning step: 100Hz 

Frequency stability: 1x 10~® per day 
Operating modes: A1 (cw); A2 (mcw); A3 (am); 
A3B (isb); A3J (usb, Isb); ASH (am comp) 
Receiver sensitivity: (ssb) 0.5uV; (am) 1.54V 
(10dB (s+n)/n) 

Primary power: 115/220V ac +10%, 45-65 Hz, 
single-phase 


Remote-control of all the operating functions 
is provided by remote control unit SP-684. 


TECHNICAL SPECIFICATION 

Frequency range: 1.5-30MHz 

Tuning: automatic and digital 

Minimum tuning step: 100Hz 

Frequency stability: +1x10~®8/ day or 
+5 x10-"/day 

Operating modes: A1 (cw); A2 (mew); A3 (am); 
A3H (am comp); A3B (isb); A3J (usb, Isb) 
Receiver sensitivity: (ssb) 0.54V (am) 1.5V 
(10dB (s+n)/n) 


Receiver sensitivity: (ssb) 0.54V (am) 1.5uV 
(10dB (s+n)/n) 

Temperature range: 0-50°C 

Height: 752mm 

Width: 547mm 

Depth: 638mm 

Weight: 108kg 


SR-2 


The SR-2 vif/lf/mf/hf ssb dual diversity receiver 
system has been specifically designed for dual 
diversity operation in the fsk mode. The system 
can also be operated as two independent 
receiver sections. 


TECHNICAL SPECIFICATION 
Frequency range: 14kHz-30 MHz 


Tuning: automatic and digital 

Minimum tuning step: 100Hz 

Frequency stability: 1x10~° per day 
Operating modes: A1 (cw); A2H (mew); A3H 
(am comp); A3B (isb); A3J (usb, Isb); A9B 
(voice+fsk); F1 (fsk) 

Rf output power: 2kW pep and average 
Remote-control: for all the operating functions 
Primary power 

380V ac +10%, 45-65Hz, 3-phase 

(option) 220V ac +10% single-phase 


coupler, SP-590/NS, is included for operating at 
the base of the antenna. 

Power supply (ac/dc) SP-917, a separate unit, 
allows operation of the transceiver from a 115 
volts ac, single-phase primary power source. 

While retaining all the advantages of the 
ground vehicular version, the SRT-170/NS 


Primary power: 115V ac +10%, 48-50Hz, 
single-phase 

Temperature range: 0-50°C 

Height: 177mm 
Width: 441mm 
Depth: 480mm 
Weight: 31kg 
Manufacturer: Elmer Division of Montedel, 
Pomezia. 


Temperature range: 0—-50°C 
Height: 177mm 

Width: 441mm 

Depth: 480mm 

Weight: 31 kg 


Manufacturer: Elmer Division of Montedel, 
Pomezia. 


Primary power: 115/220V ac +10%, 45-65 Hz, 
single-phase; 22-32V dc 
Temperature range: —10 to +55°C 

Height: 114mm 

Width: 441mm 

Depth: 265mm 

Weight: 12kg 


Manufacturer: Elmer Division of Montedel, 
Pomezia. 


Tuning: automatic and digital 

Minimum tuning step: 100Hz 

Frequency stability: 1<10~° per day 
Operating modes: A1 (cw); A3 (am); A3B (isb); 
A3H (am comp); A3J (usb, Isb); A9B 
(voice+fsk); F1 (fsk) 

Receiver sensitivity: (ssb) 0.5uV; (am) 1.5 uV 
(10dB (s+n)/n) 

Primary power: 115/220V ac +10%, 45-65Hz, 
single-phase 

Temperature range: 0-50°C 

Height: 1082mm 

Width: 547mm 
Depth: 638mm 
Weight: 167kg 
Manufacturer: Elmer Division of Montedel, 
Pomezia. 


Temperature range 
(transmitter) O-50°C 
(atu) —28 to +65°C 


T™ Atu Reu 
Height 927mm 630mm 132mm 
Width 547mm 530mm 441mm 
Depth 680mm 685mm 510mm 
Weight 
(approx) 250kg 68kg 20kg 
Manufacturer: Elmer Division of Montedel, 
Pomezia. 


operates with an automatic antenna coupler 
after presetting of the matching network from the 
remote-control unit. 

The only connection between the transceiver 
and the antenna coupler is the rf cable, which is 
also used for the application of the operating 
and control voltages. 


TECHNICAL SPECIFICATION 

Frequency range: 2—30MHz 

Tuning: automatic 

Minimum tuning step: 100Hz 

Frequency stability: +5x10~’ 

Operating modes 

(transmitter) A3J (usb, Isb); ASH (am comp); 
A2J (cw) 

(receiver) A3J (usb, Isb); A3 (am); A2J (cw) 
Rf output power:100W pep and average 


HF/SSB Transceiver SRT-470C-MM 


The SRT-470C-MM belongs to a family of solid- 
state 400-watt hf/ssb transceivers ideally suited 
for all shipborne applications where space is at 
a premium. 

Operating control SP-683 which includes 
remote-control units SP-648 and SP-832 pro- 
vides remotely-controlled operation. 

A built-in test equipment system incorporated 
in the transceiver quickly locates the faulty unit. 
Tuning is fully automatic. 


Transmitter ST-10000MF 


The ST-10000MF is capable of delivering 5kW 
average, 10kW pep rf power on A1 and A2 
modes. 

The operating frequency can be any of two, 
crystal-controlled preset channels in the 400 to 
550kHz band, selectable by a switch, and with 
provision for remote-control. 

The transmitter consists of two cabinets, one 
housing the exciter/pa package, the other the 
antenna coupler, plus remote-control unit SP- 
659. 

The ST-10000MF is designed for shipborne 
applications. 


MF/HF SSB Transmitter ST-104 


The ST-104 100 W mf/hf/ssb automatic transmit- 
ter has been designed for maritime applications. 
Two antenna couplers are linked with the trans- 
mitter to operate into wire antennas in the mf 
range and whip antennas in the hf range. 

Transmitter tuning is automatic and digital. 
The antenna couplers are tuned by an automatic 
rough-tuning step followed by a _ remote- 
controlled fine-tuning step. 


TECHNICAL SPECIFICATION 

Frequency range: 200-800kHz and 1.5— 
30 MHz 

Tuning 

(transmitter) automatic and digital 

(atu) semi-automatic 


MF/HF/SSB Transmitter ST-1004A 


The ST-1004A 1kW mf/hf/ssb automatic trans- 
mitter has been designed for maritime applica- 
tions. Two antenna couplers are linked with the 
transmitter to operate into wire antennas in the 
mf range and whip antennas in the hf range. 
Tuning is automatic and digital for the transmit- 
ters, semi-automatic for mf antenna coupler 
SP-393, and fully automatic for hf antenna cou- 
pler SP-411/B. 


TECHNICAL SPECIFICATION 
Frequency ranges: 250-/50kHz and 1.5- 
28 MHz 


Italy/MF/HF RADIO COMMUNICATIONS 


Receiver sensitivity; (ssb) 1u4V; (am) 3puV 
(10dB (s+n)/n) 

Primary power: 115V ac +10%, 45-65Hz 
Power consumption: 500W 

Temperature range: —40 to +55°C 
Humidity: up to 95% 


SPT-171/B +SP-480/NS+SP-836/NS 
Height: 270mm 
Width: 395mm 


TECHNICAL SPECIFICATION 
Frequency range: 2-30 MHz 

Tuning: automatic 

Minimum tuning step: 100Hz 
Frequency stability: 5x10~’ per day 
Operating modes 
(transmitter) A2J 
A3J (usb, Isb) 
(receiver) A2J (cw); A3 (am); ASH (am comp); 
A3J (usb, Isb) 

Rf output power: 400W pep, 200W average 
Receiver sensitivity: (ssb) 0.5 uV; (am) 1.5uV 
(10dB (s+n)/n) 


(cw); A3H (am comp); 


TECHNICAL SPECIFICATION 

Frequency range: 400-550kHz 

Tuning: automatic 

Channels: any 2 preset channels 
Frequency stability: 200x10~® per day 
Operating modes: A1 (cw), A2 (mcw) 

Rf output power 

(average) 5kW 

(pep) 10kW 

Remote-control: for all operating functions 
Primary power: 220/380V ac, 3-phase, 45— 
65Hz 

Temperature range 

(transmitter) O-50°C 

(atu) —28 to +65°C 

(rcu) O-65°C 


Minimum tuning step: 100Hz 

Frequency stability: 1x 10~® per day 
Operating modes: A1 (cw); A3H (am comp); 
A2J (mcw); A3B (isb); A3J (usb, Isb); A9B 
(voice+fsk); F1 (fsk) 

Rf output power 

(pep) 100W 

(average) 50W 

Primary power: 115/230V ac +10%, 45-65 Hz, 
single-phase 

Temperature range 

(transmitter) O-50°C 

(atu) —28 to +65°C 


TRANSMITTER 
Height: 540mm 


Tuning 

(transmitter) fully automatic 

(atu SP-411/B) fully automatic 

(atu SP-393) semi-automatic 

Minimum tuning step: 100Hz 

Frequency stability: 1<10~® per day 
Operating modes: A1 (cw); A3B (isb); ASH (am 
comp); A3J (usb, Isb); A9B (voice +fsk); F1 (fsk) 
Rf output power 

(pep) 1kW 

(average) 500W 

Primary power: 115V ac +10%, 45-65Hz, 
single-phase 
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Depth: 180mm 
Weight: approx 18kg 


AC/DC POWER SUPPLY 
Height: 88mm 
Width: 441mm 
Depth: 419mm 
Weight: approx 13kg 


Manufacturer: Elmer Division of Montedel, 
Pomezia. 


Primary power: 200V ac +10%, 400HZz, 
3-phase or 28V dc, on request 
Temperature range: 0-50°C 
Pa R/T Atu Reu 

Height 199mm 199mm 300mm 110mm 
Width 261mm 93.5mm 375mm 218mm 
Depth 319mm 319mm 395mm 174mm 
Weight 90kg 
Manufacturer: Elmer Division of Montedel, 
Pomezia. 

Transmitter Atu Reu 
Height 1900mm 2200mm 132mm 
Width 900mm 900mm 441mm 
Depth 672mm 672mm 480mm 
Weight 300kg 100kg 18kg 
Manufacturer: Elmer Division of Montedel, 
Pomezia. 
Width: 560mm 
Depth: 510mm 
Weight: 90kg 
ATU SP-419 (HF) 


Depth: 240mm 
Length: 510mm 
Weight: 12kg 


SP-420 (MF) 
Depth: 400mm 
Length: 750mm 
Weight: 32kg 
Manufacturer: Elmer Division of Montedel, 
Pomezia. 


Temperature range 
(transmitter) O-50°C 
(atu) —28 to +65°C 


SP-246/ 
Transmitter SP-393 SP-411/B 
Height 1737mm 734mm 630mm 
Width 547mm 393mm 530mm 
Depth 715mm 347mm 685mm 
Weight 296 kg 97kg 68kg 


Manufacturer: Elmer Division of Montedel, 
Pomezia. 
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MF/HF/SSB Transmitter SRT-104 


The SRT-104 100-watt mf/hf/ssb transmitter/ 
receiver provides combined range operation 
and independent receiver and transmitter func- 
tions with receive operation extended down to 
the If region. 

lt is designed for a wide range of maritime 
applications. 


TECHNICAL SPECIFICATION 

Frequency ranges 

(transmitter) 200-800kHz and 1.5-30MHz 
(receiver) 14kKHz -30 MHz 


MF/HF RADIO COMMUNICATIONS /Italy—Japan 


Tuning 

(transmitter/receiver) automatic and digital 
(atu) semi-automatic 

Minimum tuning step: 100Hz 

Frequency stability: 110-8 per day 
Operating modes 

(transmission) A1 (cw); A2H (mcw); A3H (am 
comp); A3J (usb, Isb); A3B (isb); A9B 
(voice+fsk); F1 (fsk) 

(reception) A1 (cw); A2 (mcw); A3 (am); A3B 
(isb); ASH (am comp); A3J (usb, Isb); F1 (fsk) 
Rf output power 

(pep) 100W 

(average) 50W 


Receiver sensitivity 

(ssb) 0.5 uV 

(am) 1.5uV (10dB (s+n)/n) 

Primary power: 115V ac +10%, 45-65Hz, 
single-phase 

Temperature range 

(transmitter/receiver) O-50°C 

(atu) —28 to +65°C 

Height: 750mm 

Width: 560mm 

Depth : 510mm 

Weight: 180kg 

Manufacturer: Elmer Division of Montedel, 
Pomezia 


VLF/LF/MF/HF SSB Receiver 
SR-73N 


The SR-73N extends the range of the SP-520 to 
cover the most diversified applications. 

The If converter SP-263M extends the operat- 
ing range down to 10kHz, to provide reception 
over the combined vf, If, mf and hf ranges. 

The fsk converter comparator SP-270M allows 
tele-typewriter operation on the F1 mode by 
conversion of the audio fsk signals at the SP-520 
output into de currents. 

Remote-control of all the operating functions 


HF/SSB Transceiver SRT-470E 


The SRT-470E provides 400-watt pep for air- 
borne applications and has been specifically 
designed to cover the air-to-air and air-to- 
ground hf communication requirements: of the 
MRCA project jointly sponsored by the air forces 
of Italy, the Federal Republic of Germany and 
the United Kingdom. 

A fully automatic antenna coupler matches 
the pa output to a notch antenna which is an 
integral part of the aircraft structure. 

The transceiver is completely solid-state with 
advanced circuit techniques, such as wide- 
band rf amplification, which have eliminated the 
need for mechanical moving parts. 

Construction is, as far as practicable, modular. 
The electrical and mechanical design standards 
are in compliance with the reliability and main- 
tainability requirements of airborne applica- 
tions. 


TECHNICAL SPECIFICATION 

Frequency range: 2—-30MHz 

Tuning: automatic 

Minimum tuning step: 100Hz 

Frequency stability: 5x 10~’ per day 
Operating modes: A3J (usb) 

Rf output power: 400W pep 

Receiver sensitivity: (ssb) 0.5uV; (am)1.5uV 
(10dB (s+n)/n) 
Primary power: 
3-phase 


200V ac +10%, 400Hz 


Ground Radios Numbers 3, 2, 1 
(JAN/GRC-N1,-N2,-N3) (SSB) 


Ground Radio Number 3 JAN/GRC-N1 
(SSB) 


TECHNICAL SPECIFICATION 
Frequency range: 2—12MHz 

Type of modulation: A3J, A3H, A2J 
Range 

(mobile) approx 30km 

(fixed station) >80km 

Output power: 10W 

Construction 

main unit (GRC-N1) 

wireless and wired connection equipment 
(JMX-N12/CRC-N1) 

associated generator (JG-N1/U) 


is provided. The performance characteristics of 
the SR-73 allow use in naval tactical systems, in 
particular Link 11 systems. 


TECHNICAL SPECIFICATION 

Frequency range: 10kHz-30 MHz 

Tuning: automatic and digital 

Minimum tuning step: 100Hz 

Frequency stability: +1x10~8/day or 
+5x107/day 

Operating modes: A1 (cw); A2 (mcw); A3 (am); 
A3H (am comp); A3B (isb); A3J (usb, Isb); F4 
(fsk, data (Link 11)) 


Receiver sensitivity: (ssb) 0.5 uV; (am) 1.54V 
(10dB (s+n)/n) 

Primary power: 115/220V ac + 10%, 45-65Hz, 
single-phase; 22-30V dc 

Temperature range: —10 to +55°C 

Height: 370mm 

Width: 441mm 

Depth: 480mm 

Weight: approx 45kg 


Manufacturer: Elmer Division of Montedel, 
Pomezia. 


SRT-470E transceiver 


Manufacturer: 
Pomezia. 


Temperature range: —35 to +70°C 


Pa Rit Reu 
Height 199mm 199mm 85.7mm 
Width 261mm = 93.5mm 146mm 
Depth 319mm 319mm 125mm 
Weight 21kg 


JAPAN 


Ground Radio Number 2 JAN/GRC-N2 
(SSB) 


TECHNICAL SPECIFICATION 
Frequency range: 1.5-12MHz 

Type of modulation: A2J, A3J, A3H, F1 
Output power: 100W 

Range: approx 100km 

Component parts 

transmitter JT-N1/GRC 

receiver JT-N6/GRC 

Power supply: 24V dc 


Ground Radio Number 1 JAN/GRC-N3 
(SSB) 


TECHNICAL SPECIFICATION 
Frequency range: 2—-18MHz 
Type of modulation: A2J, A3J, A3H, F1, Fé 


Elmer Division of Montedel, 


Max output power: 400W (A2J, F6), 200W 
(A3H) 

System: SMO 

Range: approx 500km 

Power supply: 100V ac (JPU 286/G) 
Teletype: high-speed 1200bo 

Weight: 2/2t 


Manufacturers 

GROUND RADIO NUMBER 3 JAN/GRC-N1 (SSB) 

Nihon Denki, Kokusai Denki, Nihon Radio, 
Fujitsu Toyo Communications Equipment (wired 
and wireless equipment) 


GROUND RADIO NUMBER 2 JAN/GRC-N2 (SSB) 
Kokusai Denki, Nihon Radio, Antachi Denki, 
Toshiba 


GROUND RADIO NUMBER 1 JAN/GRC-N3 (SSB) 
Nihon Radio, Antachi Denki 


SSB Radio ORC-20 


TECHNICAL SPECIFICATION 

Frequency band: 1.6-18MHz 

Modulation wave types: A1, A3J, A3H 
Transceiving system: crystal-controlled (10 
channels) or independent oscillation provided 
by external oscillator 


Error Correction Equipment TOR 
Mk 2 


Tne single channel, five-element TOR Mk 2 
gives optimum protection against character 
mutilation on hf circuits by teleprinter exchange. 
Each character received is subjected to a com- 
bined parity and element-quality test. When a 
character is rejected a request for repetition is 
sent over the return link, by a special service 
character (ro signal). The transmitter will then 
repeat the last three, four or eight characters 
preceded by the ro signal. Operation is on a full 


Emergency Warning Radio System 


In case of catastrophes, unexpected aggres- 
sion from outside, terror activity or riots it is of 
utmost importance that key people can be 
reached immediately and reliably. In such 
emergencies, the existing telephone, radio and 
television networks are unpractical and not 
appropriate for transmission of classified mes- 
sages. 

The Zellweger Uster Emergency Warning 
Radio System consists of a powerful radio 
transmitter and a number of selectively 
addressable receivers and permits a selected 
number of people to be reached from a secure 
central point in a headquarters by radio. 

The transmitter has an output power of 400 
watts pep/300 watts cw with single sideband 
telephony or optional teletype operation. Selec- 
tive addressing is available and the transmitter 
can be remotely controlled. 

The system consists of a solid-state portable 


HF Transmitter/Receiver 
$-500/E-600 


The S-500/E-600 is an ssb/hf transmitter/ 
receiver for voice and or data. Itcan be used ina 
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Switchover system: within the 1.6-18MHz 
wave-band, 11 channels can be switched 
Communication system: A1 Breakin, A3J, ASH 
press-talk system 

Transmitted power: pep approx 50W 

Power supply system: 50 or 60Hz single- 
phase, 100 or 115V 
Remote-control power supply: 
breaker, press-talk communication 


NETHERLANDS 


duplex basis. The fully tropicalised equipment 
incorporates plug-in pw cards and has a very 
high resistance to mechanical stress. 


contact 


TECHNICAL SPECIFICATION 

Telegraph code: 5-unit CCITT no 2 alphabet 
Operating mode: duplex 

Telegraph speeds 

(synchronous) 46.67; 50; 70.75; 87.5; 93.33; 
100; 140; 175; 200; 600; 1200bd 

(start-stop) 50; 75; 100; 2x50; 2x75; 2100; 
600; 1200bd 

Input: 5-wire parallel or 2-wire series 

Output: 2-wire series 


SWITZERLAND 


transmitter with fully automatic transmitter tuning 
provided by power supply, power amplifier 
units, a battery-powered control unit for remote 
transmitter control, a lightweight battery- 
powered and selectively addressable receiver 
with extremely low power consumption and a 
lightweight broad-band dipole transmitting 
antenna with fully automatic antenna tuning unit. 


TECHNICAL SPECIFICATION 

Frequency range: 2—12MHz 

Channels: 10000 synthesized channels in 
1kHz steps 

Frequency accuracy: 100% (no fine tuning 
required) 

Operating modes: telephony A3u, A3 teletype 
F1 or data transmission with separate modem 
optional 

TRANSMITTER 

Rf output power: 400W pep (A3u), 300W cw 
(F1), 100W carrier power (A3) 


fixed or mobile mode and operates in the 2 to 
12MHz range. It provides selective calling, fully 
automatic tuning of the transmitter and antenna 
and remote operation and control. Up to eight 
channels can be pre-programmed. The fully 
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Communications rate: >25 bo 

Other radio sets employing the hf band besides 
this one are ORC-10D, YRC-1, YRC-3, ORT-14, 
ORT-16 (reconstructed model) 


Manufacturer: Kakusai Denki. 


Power supply: 100, 127 or 220V (10-15%); 
50/60 Hz (+10%) 

Power consumption: 100-115VA 
Temperature range: —25 to +55°C 
Relative humidity 

(normal) 75% 

(incidental) 95% 

Height: 486mm 

Width: 295mm 

Depth: 575mm 

Weight: approx 40kg 


Manufacturer: Philips’ Telecommunicatie 
Industrie BV, Hilversum 1301. 


Remote-control: over 2-wire cable all transmit- 
ter functions selectable at the remote-control 
unit 

Tuning: fully automatic within <1s 

Power amplifier: electronically fully protected 
Transmitting antenna: fixed length, automati- 
cally tunable with antenna tuning unit within 10s 
(typical) 

Power consumption 

(transmitter) 220V ac, 6A single-phase 
(receiver) 220V ac, 10VA or 10 days’ stand-by 
operation with attached battery pack 
(remote-control unit) 220V ac, 10VA or 2 days’ 
operation with attached battery pack 

Design: suitable for military and civilian field use 
Transportation: low weights, system easily car- 
ried by helicopter 


Manufacturer: Zellweger Uster Limited, Hom- 
brechtikon. 


solid-state transmitter has a power output of 400 
watts. 


Manufacturer: Zellweger Uster Limited, Hom- 
brechtikon. 


UNION OF SOVIET SOCIALIST REPUBLICS 


Radio Communications 
Equipment of the Soviet Union 


The Soviet NVA Signals Unit was formed in 1956 
when the Soviet armed forces were using 
equipment of World War Il vintage. These 
included the Type RBM-1 (a 1-watt hf portable 
set housed in two field packs), the RSB-F3 (a 
50-watt hf transmitter/receiver carried on the 
GAS-63 truck), and the RAF-KW5 (a 500-watt hf 
transmitter/receiver also designed to be carried 
on the GAS-63 truck). The Soviet forces also 
used the FK1 and FK1A radios which were 
manufactured in East Germany. 

These sets continued in use into the 1960s, 
but a new development programme set up by 
the Soviet government gradually introduced 
newer equipment from the end of the 1950s, 
much of which is in operation today. They 
include the following: 


R-116 

A platoon commander's radio with 0.1 watts 
output operating in the 48.65 to 51.385MHz 
frequency range. It has ten fixed frequency 
channels, a range of about one kilometre and 
weighs 4.8kg. 


R-106 

A 0.5 watt vhf set operating in the 46.1 to 
48.65MHz frequency range. It has 18 fixed- 
frequency channels, a range of two to three 
kilometres and weighs 10.2kg. 


R-105D, R-108D, R-109D and R-114D 

Designed for regiment level and below, the 
basic sets are designed for manpack use. 
Power output is from 1.2 to 1.3 watts and they 


operate in different overlapping sections of the 
20 to 46. 1 MHz vhf range. For vehicle operation a 
power amplifier is available providing a power 
output of 50 watts. A range of aerials provides an 
operating range of between 7 and 25 kilometres. 
The basic set weighs 20.5kg. 


R-104 and R-104M 

These hf transmitter/receivers operate in the 1.5 
to 3.75 or 1.5 to 4.25 MHz frequency ranges with 
a power output of up to 20 watts. They are 
designed to be portable or for operation on the 
GAS-69 vehicle. 


R103M 
An hf transmitter/receiver with 50 watts output 
power, designed to be carried on the GAS-63 
vehicle. 
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R-118BM Military Radio Stations 
An hf transmitter/receiver with 200 watts output 
power, designed to be carried on the SIL-157 
truck. 


R-118BM-3 

An hf transmitter/receiver with 400 watts output 
power, designed to be carried on the GAS-63 
vehicle. 


R-102M 

An hf transmitter/receiver with 900 watts output 
power, designed to be carried on two SIL-157 
trucks. 


Pic 1 
Tank radio station R-113 
R-112 A = Power pack 
fs “ A B=T i 
An hf transceiver operating in the 2.8 to SMHz ¢_ Anica eet we 
frequency range on cw and telephony. Power 0D = Antenna 


output is 90 watts on cw and 50 watts on 


5 i j Pic 2 
telephony and the set is designed for operation Fi alist aaeae of caiio aesoe 


in armoured fighting vehicles. R-126 


1. Antenna circuit 
R-113 ? 2. High-frequency amplifier 
An hf vehicle radiotelephone for use at infantry 3. (Frequency) mixer 
4. Intermediate frequency amp- 


level and below. It operates in the 20 to 22MHz “ jifier 


frequency range and has a power output of 17 5. Power supply 
6. Hand mike set 
watts. 7. Limiter 
8. Discriminator 
R-311 9. Low-frequency amplifier 
4 . 10. Frequency modulator (warbler) 
A dual-purpose vehicle/manpack receiver 11. Master oscillator (serves as 


operating in the 1 to 1SMHz hf frequency range ,, Olen Ghee feceiving) 
on cw, mcw and dsb telephony. 


(to the left of scheme) 
R-401 and R-403 eae sea units and cas- 
A F 4 cades (stages 
These fm radio relay equipments operate in the 2) During tanenilneionevoercome 
60 to 7OMHz vhf frequency range and are — munications ~ 
designed for vehicle use. They provide two ) During reception of communica- 
telephone and two telegraph channels with a c) Passage of a signal during 


choice of 54 frequencies. Used for command __,, ‘eceipt of communications 
d) During transmission of com- 


and administrative nets, the equipments have a munications 
power output of 2.5 watts. 


Radio station R-126 


. Scale with pointer 

. Frequency regulating knob 

. Two-way switch ‘Receive-Transmit’ - 

Switch-on tumbler (toggle) switch 

. Holding screw for balancing weight (counterpoise)? 

. Switch-on for scale lamp 

. Counterbalance (counterpoise?) (balancing capaci- 
; en r H Radio station R-112 tance?) 

Soviet military radio stations (no explanations) . Throat mike set 


ios) 


UNITED KINGDOM 
TRA 922 Comcal HF SSB Manpack 


The TRA 922 Comcal Manpack, introduced in 
the 1960s and still in service in many parts of the 
world, was designed for high performance, 
low-cost military or civil Communications meres 
requirements. Providing hf transmission and fm : : ' 
reception in the 2 to 8MHz frequency range, the Re aaa COMCAL [ae 
crystal-controlled TRA 922 is particularly suited : ee x AON INN 
for the manpack role but may be used as a fixed ce Nae ava nRYS@ 
or vehicle station by using selected ancillary Bet : ‘ 
items : CHANNEL : CLARIFIER 

Forty-nine crystal-controlled channels are pal revise yo ener se 
available anywhere within the frequency range. i | 9 : 
A clarifier control provides fine adjustment of the [ Ae Nes fe : 2 ae ‘ U4 
channel frequency, adjusting transmit and | is : Law POWER 
receive frequencies by 500Hz. Designed a ? anes ; 
primarily for ssb operation, with an upper or 
lower side-band selectable by the operator, the 
TRA 922 also operates on am and cw. Cw 
operation by keyed tone is available in either 
sideband. Transmitter power output is 20 watts 
pep but this may be reduced by approximately Manufacturer: Racal-Tacticom Limited, Read- 
6dB by a front panel switch. ing, Berkshire. 


TRA 922 Comcal 


TRA 906 Squadcal HF SSB Manpack 


The TRA 906 Squadcal Manpack, introduced in 
the 1960s and still in service in many parts of the 
world, was designed for high performance, 
low-cost military or civil communication 
requirements. Providing hf transmission and 
reception in the 2 to 7 MHz frequency range, the 
crystal-controlled TRA 906 is particularly suited 
for the manpack role, but may be used as a fixed 
or vehicle station by using selected ancillary 
items. 

Twenty-nine crystal-controlled channels are 
available anywhere within the frequency range. 
A clarifier control enables the set to be tuned to 
any out-station that is not exactly on the same 
frequency and to vary the tone of the telegraphy 
note. Designed primarily for ssb operation, with 
an output of 5 watts pep/cw, facilities are pro- 
vided for tone, telegraphy and compatible am 
telephony to allow use with existing systems. 

TRA 906 is completely sealed, dustproof and 


TA 940B 100 Watt HF Amplifier 


The TA 940B 100-watt linear amplifier is 
designed to meet the demand for utilising low 
power hf/ssb, manpacks as driver receivers for 
higher powered mobile, transportable or static 
systems for speech, telegraphy or teleprinter 
operation. A broad-band linear device operat- 
ing from a drive input of 100 milliwatts or 5 watts 
pep, the TA 940B covers the full 1.6 to 30 MHz 
range and provides a 100 watt pep output. It has 
continuous keydown capability giving fsk (F1) at 
40°C and continuous speech at 55°C. 

It is housed in a fully-sealed, desiccated, 
immersion-proof case and may be used under 
severe field conditions in either static or mobile 


UK/PRC320 Clansman and PRC 
320/1 HF/SSB Manpack Radios 


UK/PRC320 is a lightweight hf/ssb radio station 
designed as part of the British Army's Clansman 
range of radio equipments for combat use 
throughout the world. It is particularly suitable for 
use by long-range patrols or special forces 
because of its skywave range performance and 
hand generator system. 

The equipment is all solid-state and operates 
in the 2 to 30MHz band with 100-Hz channel 
spacing, which gives a choice of 280 000 fre- 
quencies. Selection is by decade knobs which 
control a micro-miniature synthesizer locked toa 
temperature compensated reference oscillator, 
giving a high order of stability under all environ- 
mental conditions. PRC320 is simple to operate 
and provides ssb (usb), am, cw (wide) and cw 
(narrow) facilities. Speech processing and 
automatic level control are employed to provide 
whisper speech facilities and a high mean 
output power. 

An alternative version (PRC320/1) can be 
supplied with both upper and lower sideband in 
the ssb mode, compatible am, cw (wide) and 
with 1-kKHz channel spacing giving 28000 
channels. 

A transmitter output power of 30 watts pep 
working into a 2.4 metre (8 foot) whip antenna 
gives PRC320 a reliable ground wave com- 
munications range in excess of 40km (25 miles) 
by day under normal conditions. 

PRC320 is suitable for use as a ground 
station, working into static ground or skywave 
antennas which greatly increase the distance 
range. 

Working into a dipole or end-fed antenna 
skywave communications at ranges from 50 to 
2000km (31 to 1240 miles) or greater can readily 
be achieved. This range performance is due in 
part to the high-grade receiver and _ high- 
efficiency manual antenna tuning unit which is 
integral with the transmitter/receiver unit. 

The radio is carried on the operator's back 
and allows him full use of his weapons. It is 
powered by rechargeable 24 volt nickel- 
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waterproof. The conservatively-rated compo- 
nents perform reliably under the most severe 
environmental and operational conditions. 


roles. Primarily intended for use with the Racal 
range of hf transceivers, the TA 940B will oper- 
ate with any hf transceiver or driver unit which 
delivers an rf output of 100 milliwatts or 5 watts. 


TECHNICAL SPECIFICATION 

Frequency range: 1.6—30 MHz 

Power output 

(ssb, A3A, A3J) 100W pep 

(am, A2, A3) 25W carrier 

(fsk, F1) 100W mean for specified duty cycle 
Output impedance: 50 unbalanced 
Input: 1.5W or 100mW (preset internally) 
Power supply 

(max) 30V dc 

(full performance) 28V dc 

(degraded performance) 24V dc 


TRA 906 Squadcal 


Manufacturer: Racal-Tacticom Limited, Read- 
ing, Berkshire. 


Temperature range 
(operating) —10 to +55°C 
(storage) —40 to +70°C 
Height: 167mm (6.6in) 
Width: 339mm (13.8in) 
Depth: 225mm (8.8in) 
Weight: 8.6kg (19!b) 


OPERATIONAL SPECIFICATION 
Designed to comply with the relevant clauses of 
British Defence Standard DEF133, Table L3 


Manufacturer: Racal-Tacticom Limited, Read- 
ing, Berkshire. 
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cadmium batteries of 1 or 3.3Ah capacity. 
Alternatively, the radio can be powered by a 
hand-generator system with 1Ah battery, and 
can be operated remotely if required at dis- 
tances up to 3km (2 miles). 

With its manpack carrier and battery the 
PRC320 can be used as aclip-in vehicle installa- 
tion. A vehicle-mounted antenna is used and the 
battery is float-charged by a dc charging unit 
from the vehicle supply. 

PRC320/1 is similar in appearance and built to 
standard PRC320 but provides Isb and usb, 
cam and cw (wide) facilities. Channel spacing is 
1kHz. PRC320-100 or PRC320/1-100 100 watt 
hf/ssb. Vehicle station uses the manpack station 
in its clip-in role to drive a 100-watt amplifier with 
automatic antenna tuning unit. 

VRC320/2 30-watt hf/ssb vehicle station is a 
vehicle variant in repackaged form which pro- 
vides the same facilities as the PRC320/1 and 
has an automatic atu. VRC320/2-100 100-watt 
hf/ssb vehicle station utilises RT320/2 plus 
100-watt amplifier with automatic antenna tun- 
ing unit. 


TRA931 HF/SSB Manpack (Syncal 
30) 


The TRA931 Syncal 30 Manpack is designed for 
low-cost military communication requirements. 
Providing hf transmission and reception in the 
1.6 to 30MHz frequency range, the 
synthesizer-controlled TRA931 is particularly 
suited for use as amanpack, but may be used as 
a fixed or vehicle station by using selected 
ancillary items. 28 400 synthesizer-controlled 
channels are available within the frequency 
range and a search control provides continu- 
ously variable coverage between the 1kHz 
channel spacing. Designed primarily for ssb 
operation, with upper or lower sideband select- 
able by the operator, the TRA931 also has 
facilities for am and cw operation. Cw operation 
by keyed tone is available in all modes. Trans- 
mitter power output is 20 watts pep but this may 
be reduced by approximately 6dB by means of 
a front panel switch. Completely sealed, the 
TRA931 is dustproof, waterproof and _ this, 
together with conservatively-rated components, 
ensures extremely reliable performance under 
the most severe environmental and operational 
conditions. 


TECHNICAL SPECIFICATION 

Receiver sensitivity: 1 V (pd) rf input will give 
10mV af output with an s/n ratio of not less than 
15dB 

Receiver selectivity 

(ssb) 6dB b/w 2.2kHz typical, 40dB b/w 5kHz 
typical 

(am) 6dB b/w 10kHz typical, 55dB b/w 30kHz 
typical 

Power output 

(high) ssb 20W pep, cw 20W, am 5W carrier 
(low) power output reduced by approx 6dB 
Power supply 

(portable operation) 24V 3.5Ah_ ni-cad 
rechargeable battery MA934 

(vehicle operation) 12/24V dc power unit type 
MA937 

(static operation) 100-125/200-250V 45-60Hz 
power unit type MA949 

Transmitter power consumption: 1.5A for ssb 
average speech 

Antennas: 2.4m (8ft) whip (for operation above 
2MHz) long wire or dipole 

Temperature range 

(operating) —10 to +55°C 

(storage) —40 to +70°C 
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TECHNICAL SPECIFICATION 

Frequency range 

(UK/PRC320) 2-30 MHz 

(PRC320/1) 2-30 MHz 

Channel spacings (UK/PRC320) 100Hz inter- 
vals; (PRC320/1) 1kHz intervals 

Operating modes: 

(UK/PRC320) ssb (A3J) usb, am (A3), cw (wide) 
A1, cw (narrow) A 

(PRC320/1) ssb (A3J) usb, ssb (A3J) Isb, cam 
(A3H), cw (A1) 

Frequency stability: 110° over 6 months 
Receiver sensitivity (o/c levels) 

(UK/PRC320) 0.8V ssb for 10dB s/n, 3.3uV 
30% mod for 10dB s/n, 0.8V cw (narrow) for 
17dB s/n 

(PRC320/1) 0.8u%V ssb and cw for 10dB s/n, 
3.3 uV 30% mod am for 10dB s/n 

Selectivity (nominal 6dB b/w) 

(UK/PRC320) 2.9kHz ssb or cw wide; 6KHz am; 
300 Hz, cw (narrow) 

(PRC320/1) 2.9kHz ssb and cw; 2.4kHz cam 
Power output: 30W pep 

Image rejection: >50dB 

If rejection: >60dB 

Power supply: 24V, 3.3Ah rechargeable bat- 
tery or power supply unit 


Battery operating life: 12h at 1:9 transmit/ 
receive ratio 

Immersion depth in water: 1m (3ft) for 2h 
Altitude operation: 2500m (8000ft) 

Altitude transport: 7500m (25 OOOft) 
Temperature range 

(operating) —37 to +55°C 

(storage) —40 to +65°C (plus solar radiation) 


DIMENSIONS OF MANPACK 
Height: 106mm (4.2in) 
Width: 248mm (9.7in) 
Depth: 344mm (13.6in) 


RECHARGEABLE BATTERY 
Height: 72mm (2.84in) 

Width: 127mm (Sin) 

Depth: 184mm (7.25in) 
Weight (transmitter/receiver): 
100z) 


5.3kg (11Ib 


OPERATIONAL SPECIFICATION 
British Military Specification DEF 133, L3 


Manufacturer: Plessey Avionics and Com- 
munications, Ilford, Essex. 


TRA931 hfissb manpack Syncal 30 


BASIC SET 

Height: 116mm (4.6in) 

Width: 366mm (14.4 in) 

Depth: 275mm (10.8in) 

Weight: (basic TRA 931 unit): 5kg (111!b) (oper- 
ational manpack with handset, whip antenna, 
ni-cad batteries, haversack and _ carrying- 
frame): 11kg (24Ib) 


Manufacturer: Racal-Tacticom Limited, Read- 
ing, Berkshire. 


TA 944 100-Watt HF Linear Amplifier 


The TA 944 100-watt hf linear amplifier has been 
designed to meet an increasing world-wide 
requirement for a self-contained lightweight 
amplifier suitable for use with ssb manpacks. 
Providing 100 watts pep output from an input 
level of between 1 and 5 watts pep, the TA 944 
amplifier is designed for voice operation. 
Suitable for manpack, vehicle or static appli- 
cations it is claimed to be the only amplifier of its 
type to incorporate a built-in antenna tuning unit 


GR345 SSB Manpack 


The GR345 solid-state manpack provides 15 
watts pep on hf/ssb. It incorporates a frequency 
synthesizer which generates 10 000 channels in 
1-kHz steps from 2 to 12MHz and permits direct 
setting of frequency by four decade switches. 

A patented arrangement in the GR345 
antenna circuit protects the front end receiver 
circuits from high energy level pulses such as 
static or powerful signals from other transmit- 
ters. 


TECHNICAL SPECIFICATION 

Frequency range: 2—-12MHz 

Channels: frequency can be set in 1-kHz steps 
by 4 decade switches. 


Clansman UK/VRC322 


The British Army Clansman UK/VRC322 hf sys- 
tem has been designed and developed specifi- 
cally for mobile military use in all types of 
armoured and logistic vehicle. 

The UK/VRC322 is a medium-power hf station 
for mobile ground-wave operation, but is also 
capable of being used as a ground station, and 
for sky-wave operation over long distances. It 
may be used for simplex or duplex operation, 
and is also suitable for radio teletype operation. 
It has been designed to permit rapid unambigu- 
ous operation under all conditions with a 
minimum of operator training. The UK/VRC322 
employs the same RT321 drive unit as the 
UK/VRC321. 

Digital frequency selection in 100-Hz steps 
over the band 1.5 to 30MHz is provided. All 
frequencies are synthesized from one reference 
oscillator. Independent operation of two stations 
in one vehicle is possible with only 15 per cent 
frequency separation and 1.8 metre (6 foot) 
antenna separation. This requires 150dB sup- 
pression of unwanted emissions and responses. 
It operates from a 28-volt battery with variations 
within the range of 20 to 32 volts, with up to 7 
volts peak-to-peak ripple and up to +600 volts 
transients. It uses a 300-watt linear transmitter, 
and sub-unit construction, with in-built test 
facilities for rapid maintenance. Direct connec- 
tion for audio gear, remote-control, etc is pro- 
vided. All the units are sealed to ensure high 
reliability in adverse environmental conditions. 
Forced-air cooling is used for the rf amplifier unit 
and the blowers are not damaged by immersion. 

The component selection, assembly methods 
and interconnection techniques have been cho- 
sen to ensure a high reliability and the design 
uses both silicon and thick film integrated cir- 
cuits. All active components are semi- 
conductors with the exception of the output 
valve in the rf amplifier unit. All necessary 
protection circuits are included. 

The controls and front panel presentation 
have been designed to permit straightforward 
unambiguous operation without the need for 
extensive operator training. 
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(atu) which will match into standard 2.4 metre (8 
foot) whip antennas, end-fed antennas and 
dipoles. Thus the overall size, weight, complex- 
ity and cost of a complete 100-watt system is 
greatly reduced. 

The TA 944 is fully waterproof and suitable for 
use under the most severe operational condi- 
tions likely to be encountered anywhere in the 
world. 


TECHNICAL SPECIFICATION 
Frequency range: 1.6-30MHz 


Receiver sensitivity (ssb): the (s+n)/n ratio for 
1.3u4V emf (500 source) input signal (corres- 
ponding to a usb generated as a result of 
modulation by a 1-kHz tone) not less than 10dB 
Selectivity (ssb): 


ATTENUATION BANDWIDTH 
<3dB 2.35kHz 
>45dB 7.15kHz 


Types of emission/reception 

(A1/A2J) cw telegraphy (keyed tone ssb, fully 
suppressed carrier) 

(A3) telephony (am) full carrier plus usb and Isb 
(A3J) telephony (ssb) usb, fully suppressed 
Carrier 
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Power output: 100W pep +1dB into 750 
OVERALL UNIT 

Temperature range 

(operating) —10 to +55°C 

(storage) —40 to +70°C 

Height: 116mm (4.6in) 

Width: 366mm (14.4in) 

Depth: 275mm (10.8in) 

Weight: 5.9kg (13!b) 


Manufacturer: 
Berkshire. 


Racal-Tacticom, Reading, 


Transmitter power output 

(A1/A2J)>12W 

(A3) 3.75W carrier 

(A3J) not less than 12W pep 

Battery: 12V rechargeable ni-cad 6Ah capacity 
Temperature range: —20 to +55°C 

Height: 390mm (15% in) 

Width: 305mm (12in) 

Depth: 95mm (33% in) 

Weight: 11 kg (24% Ib) 


Manufacturer: Redifon Ltd, London SW18 4JQ. 


Samana 


UK/VRC322 Clansman radio in a Land Rover 


TECHNICAL SPECIFICATION 

All details are for the UK/VRC321 except as 
follows: 

Transmitter output 

(high power) 300W pep (ssb), 250W (cw) 
(low power) 40W pep (ssb), 25W (cw) 
Range: (ground-wave range between two UK/ 
VRC322 stations using mobile antennas over 
average rolling country in W Europe) not less 
than 80km (50 miles) 

Consumption 

(receive) 30W 

(hp transmit) 1050W 

(hp standby) 250W 


RF HP ATU ACPSU 
Amplifier 46A 
unit 
Width 43cm 30cm 30cm 
(17in) (12in) (12in) 
Weight 29kg 18kg 25kg 
(65 Ib) (39 Ib) (55 Ib) 


(All units 36cm (14in) deep and 22cm (8.5in) 
high) 


OPERATIONAL SPECIFICATION 

Meets all relevant clauses of British Military 
Specifications DEF 133. Meets current NATO 
specifications 


Manufacturer: MEL Equipment Company 
Limited, Crawley, Sussex. 


42 
Clansman UK/VRC321 


The British Army Clansman UK/VRC321 hf sys- 
tem has been designed and developed specifi- 
cally for mobile military usage in all types of 
armoured and logistic vehicle. It is primarily 
designed as an hf vehicle station for mobile 
ground-wave operation, but is also capable of 
being used as a ground station, or for sky-wave 
operation over long distances. It has been 
designed to permit rapid and unambiguous 
operation under all conditions with a minimum of 
training. 

Digital frequency selection in 100-Hz steps 
over the band 1.5 to 30MHz is provided. All 
frequencies are synthesized from one reference 
oscillator, with a warm-up time of less than ninety 
seconds, and the receiver/transmitter frequency 
is selected by decade switches. 

Two stations can be operated independently 
in one vehicle with only 10 per cent frequency 
separation and 1.8 metre (6 foot) antenna sep- 
aration. This requires 150dB suppression of 
unwanted emissions and receiver responses. It 
operates from a vehicle power supply which 
may have a wide variation in nominal voltage 
and may suffer from ripple, surge and transient 
variations. It has a power consumption of only 30 
watts on receive and 140 watts on transmit to 
provide 40 watts pep output. Sub-unit construc- 
tion is used with in-built test facilities for rapid 
maintenance. Direct connection is provided for 
audio-gear, remote-control, etc. For operation 
as a single set, or in the same vehicle with a vhf 
set, only the receiver/transmitter 321 and low- 
power atu are required. 

For operation in the same vehicle as a second 
hf set the rf selector unit is also required. 

All the units are sealed to ensure high reliabil- 
ity in adverse environmental conditions. The 
component selection, assembly methods and 
inter-connection techniques have also been 
chosen to ensure a high reliability. The design 
also makes use of both silicon and thick film 
integrated circuits. All the active components 
are semi-conductors. 

Sub-unit construction is used for rapid servic- 
ing. The controls and front panel presentation 
have been designed to permit straightforward 
unambiguous operation without the need for 
extensive operator training. Protection circuits 
prevent damage from various hazards including 
local high-power transmissions. The station may 
be operated by direct connection of audio gear, 
via the Clansman harness, or remote lines, etc. 
Provision is also made for rtt operation and the 
remote-control of a duplex transmitter from the 
receiver unit. 


TECHNICAL SPECIFICATION 

Operating modes: ssb (A3J) (usb suppressed 
carrier), dsb (A3), cw (A1) (wide and narrow), rtt 
(with ancillary unit) 

Tuning: required frequency is available within 
5s of setting the decade switches 


100W HF Vehicle Radio System 
(VRC320/2) 


The VRC320/2 100W Hf Ssb Radio System 
comprises a transmitter/receiver, rf power amp- 
lifier and automatic antenna tuning unit. It is built 
to full military environmental standards and is 
suitable for use in soft-skinned or armoured 
vehicles or for static installations. The system is 
based on the RT320/2 transmitter/receiver 
whict is a variant of the British Army’s PRC320 
manpack transmitter/receiver. The 100-watt 
amplifier, which is air-cooled, is of modern 
solid-state design to the same environmental 
standard as the RT320. A completely automatic 
antenna tuning unit is supplied which will tune a 
wide range of whip and wire antennas. The 
primary mode of operation is single sideband 
but facilities for am and cw operation are also 
provided. 
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UK/PRC321 Clansman radio installed in a Scorpion armoured fighting vehicle 


Frequency accuracy 

(after 90s warm-up) within +22.5Hz 

(after 5 minute warm-up) within +3Hz 
(long-term) within 1107 for 2 months 
Receiver sensitivity 

(ssb and cw (wide)) 1 uV for 10dB (s+n)/n ratio 
(dsb) 5uV 30% mod for 10dB (s+n)/n ratio 
(cw (narrow)) 10 nV for 20dB (s+n)/n ratio 
Transmitter output 

(high power) 40W pep (ssb), 25W cw 

(low power) 5W pep (ssb), 5W cw 

Power supply: 20-32V battery voltage with up 
to 7V p-p ripple, surges up to 100V and short 
transients up to +600V. (ac power supply unit 
also available) 

Consumption: receive 30W (35W with rfsu) 
high-power transit 140W average on ssb (145W 
with rfsu) 

Duty circle: continuous operation 
Operational facilities: Clansman or other types 
of harness, direct connection of audio gear, 
remote lines etc, rttand remote-control of duplex 
transmitter from receiver unit 

Antenna types: mobile antenna, static 
ground-wave antenna, end-fed sky-wave 
antenna, dipole antenna 

Range: ground-wave range between 2 VRC 
321s using mobile antenna over average rolling 
country in W Europe not less than 48km (30 
miles) 

Temperature range: —37 to +52°C with full 
tropical sunlight 


When operating into a vehicle whip antenna, 
the system will provide reliable ground-wave 
communication up to 100km (62 miles) over 
average rolling terrain. Considerably greater 
ranges can be obtained using sky-wave prop- 
agation. The system is normally powered from a 
24 volt (nominal) negative-earth vehicle battery 
supply. Protection is incorporated against sup- 
ply spikes and surges and reversed polarity 
connection. 

The system is very small and compact and is 
particularly easy and flexible to instal since all 
three units may be mounted separately or on top 
of each other. 

A typical installation in an armoured or soft- 
skinned vehicle would comprise an RT320/2 
transmitter/receiver, PV1311 100 watt linear 
power amplifier, PV1313 automatic antenna tun- 
ing unit (atu), PV1316 vehicle antenna system, 
PV1317 vehicle mounting frame. 

The RT320/2 transmitter/receiver has a high 


Humidity: all units are immersible 


All units except the low power atu and rfsu are 
36cm .(14in) deep, 22cm (8.5in) high 
RECEIVER/TRANSMITTER 321 

(2 off for duplex) 

Width: 23cm (Qin) 

Weight: 18kg (40Ib) 


AC PSU 
Width: 20cm (8in) 
Weight: 13kg (30Ib) 


LOW-POWER ATU 

Height: 14cm (5.5in) 
Width: 21.5cm (8.5in) 
Depth: 34.5cm (13.5in) 


RF SELECTOR UNIT 

(required for 2-hf set operation or duplex in 1 vehicle) 
Height: 15cm (6in) 

Width: 21.5cm (8.5in) 

Depth: 35.5cm (14 in) 

Weight: 9kg (20!b) 


OPERATIONAL SPECIFICATION 

Meets fully all relevant clauses of British Military 
Specification DEF 133 and current NATO 
Specifications. 


Manufacturer: The MEL Equipment Company 
Limited, Crawley, Sussex. 


degree of module commonality with RT320 
transmitter/receiver. 

The radio operates in the 2 to 30MHz fre- 
quency band and incorporates a frequency 
synthesizer. Any one of 28 000 channels may be 
selected in steps of 1kHz by decade controls. 

The transmitter output is 30 watts pep with 
automatic level control to maintain the power 
output at optimum. Speech processing is incor- 
porated to enable the transmitter to be fully 
modulated by widely varying voice input levels. 
An interface unit is incorporated for the automa- 
tic control of the PV1313 antenna tuning unit. 

The PV1311 is a 100 watt linear transmitter 
power amplifier for fixed stations or mobile 
applications. It is intended primarily for use with 
the RT320/2 vehicle transmitter/receiver or the 
RT320 or RT320/1 manpack transceivers but 
may also be used with any other similar 
transmitter/receiver. 

It provides a regulated dc output of 4 amps at 


26 volts for supplying the RT320/2 transmitter/ 
receiver. 

The PV1316 antenna system incorporates a 
rugged mounting base derived from the system, 
with an angle adapter and a number of MS 
section whip antenna elements to make up 3, 4 
or 5 metre antennas. 

The PV1317 vehicle mounting frame has been 
designed to provide a shock-absorbing mount 
for the transmitter/receiver, power amplifier and 
automatic atu when mounted one on top of the 
other. 

Variants are available in which the RT320/2 
transmitter/receiver is replaced by either the 
RT320 or RT320/1 manpack transmitter/receiver 
in its clip-in role. The manpack may be quickly 
and readily removed from the vehicle for use in 
the manpack role. 


TECHNICAL SPECIFICATION 

Frequency range: 2-30 MHz 

Channel spacing: 1 kHz 

Operating modes: ssb (A3J) usb, ssb (A3u) Isb, 
cam (A3H), cw (A1) 

Frequency stability: 110° for 6 months 
Receiver sensitivity (0/c levels): 0.8uV ssb 
and cw for 10dB s/n ratio; 3.3 uV 30% mod am 
for 10dB s/n ratio 

Selectivity (nominal 6dB b/w): 2.9kHz ssb and 
cw, 2.4kKHz cam 

Transmitter power output (selectable): 100/ 
30/3W pep 

Spurious outputs: at least 40dB below wanted 
signal 

Power supplies: 20-32V dc (negative earth) 
Consumption 

(average) 6A 

(peak) 15A 

PV1313 antenna tuning unit 

(frequency range) 2-30 MHz 

(tuning range) 4m vehicle whip: 2-30 MHz 
5m vehicle whip 2-30 MHz 

10m whip 2-12MHz 

long wire antennas, various lengths 2-30 MHz. 
(Tuning adjusted automatically by servo- 
mechanisms in unit) 

Temperature range 

(operating) —37 to +55°C 

(storage) —37 to +85°C 

Immersion: 1m for 2h 


HF/SSB Transmitter/Receiver 
SL 557 


The type SL 557 equipment comprises a trans- 
mitter unit, a receiver unit, a psu, an atu and 
standard military accessories. It is a simplex 
system with a common frequency for transmis- 
sion and reception of ssb using the upper 
sideband. In addition to ssb, there are facilities 
for double sideband telephony and cw telegra- 
phy; fsk can be provided by radio telegraph 
adapter type L607. Except for the transmitter 
power stage the equipment is completely trans- 
istorised. 


TECHNICAL SPECIFICATION 
Frequency range: 2—16Mtz in integral multi- 
ples of 1kHz 


High Stability Communication 
Receiver (1837/2) 


The 1837/2 provides reception facilities for cw, 
mew and am signals together with upper and 
lower sideband reception of A3A, ASH and A3J 
signals. 

Advanced circuit design is employed using 
the latest digital techniques and components. 
The frequency to which the receiver is tuned is 
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VRC320/2 transmitter/receiver and PV1313 atu 


RT320/2 PV1311 PV1313 


OPERATIONAL SPECIFICATION 


Height (mm) 255 245 245 British Military Specification DEF 133, L3 
Width (mm) 280 275 275 
Depth (mm) 102 140 140 Manufacturer: Plessey Avionics and Com- 
Weight (kg) 5.6 4.6 6 munications, Ilford, Essex. 

Receiver Psu(dc) Transmitter Psu(ac) 
Height (mm) 216 216 216 216 
Width (mm) 152 203 355 355 
Depth (mm) 304 355 355 355 
Weight (kg) 6.8 12.5 26.4 27.3 


Stability: better than +5107’ for 6 months 


Power output high low 
A3J, A3H 120W pep 5W pep 
A1, F1 60W 2.5W 
Operating modes: A3J, A3H, A1, F1, with rtt unit 
type L607 

Sensitivity 


(ssb) <2V input 14dB (s+n)/n 
(dsb) <5 nV input with 30% depth of modulation 
10dB (s+n)/n 


shown by a six-digit electronic display on the 
front panel. 

When set to the tune condition, the receiver is 
operated in the search mode as a normal 
medium stability receiver. The received fre- 
quency is shown on the digital display. Pressing 
the lock button brings an error-correcting circuit 
into use and the receiver changes to the high 
stability mode. The receiver is now locked to the 
reception frequency at the instant the lock 
button is pressed. The tune frequency is shown 
on the digital display which will flash at a 100 


Power supply 

(dc) 24V 

(ac) 100, 110, 200, or 240V, 45-65 Hz 

For low-power operation no psu is required 


OPERATIONAL SPECIFICATION 
Complying with DEF133 L2 with some excep- 
tions 


Manufacturer: The MEL Equipment Company 
Limited, Crawley, Sussex. 


millisecond repetition rate to indicate that the 
received frequency is close to the limits of the 
error-correcting circuits. The receiver will con- 
tinue to function but with medium stability until 
reset. 

Audio outputs are available for loudspeakers, 
headset and lines, the line output being fed from 
an independent low-level amplifier with adjust- 
able preset gain control. A monitor speaker is 
fitted and all external connections except the 
headset socket are at the rear. An aerial muting 
relay and input attenuator are also incorporated. 
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TECHNICAL SPECIFICATION 

Frequency stability (after 30 minute warm-up) 
(tune mode) 1x104/°C (typically 5x105/°C) 
(lock mode) typically not worse than 5Hz per 
day or 20Hz in any period of 15 minutes for 7°C 
increase in ambient temperature. 

Sensitivity (75 all ranges) 

(am) 1.5V for 15dB s/n ratio (8kHz b/w) 
(cw/ssb) 0.5 nV 

If Selectivity: 4 selectable b/ws using switched 
\/c filter plus separate usb/Isb filters: 


Position —6dB —60dB 
400Hz. 400Hz 2.4kHz 
1.3kHz 1.3kHz 4.5kHz 
Ssb (usb/Isb) 2.4kHz at -3dB 3.9kHz 
3kHz 3kHz 12kHz 
8kHz 8kHz 18kHz 


Audio output 

(ext speaker 3 Q) 500mW at 5% distortion (1.5W 
max) 

(line 600Q) 10mW (adjustable) 

(headset) low/medium Z 

Fsk: frequency shift 85-1100 Hz fitted internally 
Power supply: 100/130V or 200/260V (40- 
60HZ) single-phase ac : 
Consumption: approx 50VA 12/24V dc with 
separate invertor 
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‘ mMonEL 1831/8 


1837/2 receiver 


Temperature range: —15 to +55°C 
Humidity: 95% at +40°C 
RACK-MOUNTING (with dust covers) 
Height: 159mm (19in) 

Width: 483mm (19in) 


BENCH-MOUNTING (with cabinet) 
Height: (with feet): 191mm (7.5in) 
Width: 502mm (19.75in) 


Depth (overall): 376mm (14.8in) 
Weight: approx 21.8kg (48lb) 


OPERATIONAL SPECIFICATION 
British Military Specification 133, L2 


Manufacturer: Eddystone Radio Limited, Bir- 
mingham. 


VRM4145 100W HF/SSB 
Transceiver 


The VRM4145 100-watt programmable hf/ssb 
transceiver with its wide range of optional ancil- 
laries is designed to meet the requirements for a 
compact, integrated, high reliability mobile 
transceiver. The rugged construction and ease 
of operation make it ideally suited to use in the 
most severe and hostile environments. 

This synthesizer controlled transceiver pro- 
vides 284 000 channels at 100-Hz spacing in 
the 1.6 to 30MHz frequency range. Frequency 
selection is by means of 6 in-line switches. A 
direct readout of the selected frequency is 
displayed above the decadic switches. 

In addition to the normal method of frequency 
selection a specially designed electronic mem- 
ory within the transceiver enables pre-selection 
of any ten frequencies within the range. Channel 
programming is accomplished with an encoder 
unit which may be plugged into the front panel of 
the VRM4145. The required frequency for a 
particular channel is selected on the six fre- 
quency selection switches and entered into the 
transceiver memory unit by operating the 
encoder unit automatically erasing the previous 
entry on that channel. After channel program- 
ming the encoder unit may be removed, thus 
making the frequency selections completely 
secure. This operation can, if necessary, be 
carried out at base workshops, reducing the 
possibility of incorrect frequency settings. 
Furthermore, field operators can communicate 
over any one of the ten separate channels 
without knowing any of the pre-programmed 
frequencies. When power is disconnected the 
memory is sustained by an internal cell. 

Modes of operation available include voice or 
keyed tone telegraphy on the upper or lower 
sideband in ssb operation. Voice operation in 
am mode is available to maintain compatibility 
with existing am equipments. 

An additional feature is a speech compres- 
sion operating mode which results in an effec- 
tive increase in talk power in relation to the rated 
pep output. The VRM4145 is fully compatible 
with the BCC540 automatic antenna matching 
and tuning unit (aamtu), which is capable of 
tuning a 2.4 metre whip, end-fed or dipole 
antenna over the entire hf spectrum in less than 
one second. The tuning of the aamtu is fully 
automatic following a change of pre- 
programmed channel, but the VRM4145 is pro- 
vided with an initiate tune button for manual 
activation of tuning after a synthesized fre- 
quency change. 

VRM4145 has the built-in ability to work in 
conjunction with an optional extended control 
unit which incorporates control of frequency, 
pre-programmed channel, operating mode 


VRM4145 100W hf/ssb transceiver 


and transmitter power levels. An additional 
optional extra is an integral fsk modem facility for 
teleprinter operation. The modem facility is cap- 
able. of operation at a telegraph speed of 110 
bauds. 

All connections, with the exception of audio 
equipment, are made via the rear panel and all 
controls and indicators are conveniently and 
logically mounted on the front panel which also 
incorporates an integral loudspeaker. The VRM 
4145 operates from a 12 or 24 volt dc negative 
earth supply, which may be taken directly from 
the vehicle supply in a mobile installation. 

This transceiver is one of Racal-Tacticom’s 
latest additions to its hf range. It is housed in two 
separate strong-ribbed castings, mounted 
together to form a single unit. The equipment is 
extremely rugged and waterproof. The facia 
panel on which the controls are mounted is 
recessed for their protection. Both compart- 
ments of the transceiver are fitted with desic- 
cators. Maximum reliability has been achieved 
in the VRM4145 by the use of solid-state techni- 
ques throughout. 


TECHNICAL SPECIFICATION 
Operating modes 

(voices Isb/usb) A3J 

(voice am) A3H 

(keys Isb/usb) A2J 


Frequency stability: >+1ppm over the operat- 
ing temperature range at 25°C 

Receiver sensitivity: not less than 5mW into 
300 Q for inputs stated in s/n clause 
Selectivity: A3J, ASH: 6 dB b/w 2kHz minimum. ‘e 
40dB b/w 5kHz max 

Transmitter output power 

(high power) 100W pep or cw +1dB 
(medium power) 5W pep +3dB 

(low power) 100mW pep +3dB (all into a 50 0 
load) 

Power supply 

direct from 12/24V vehicle supply negative 
earth. 

Optional ac power supply type MA4085 for 
100-120V or 200-245V. 45-60Hz supplies 
Temperature range 

(for full spec b/w) —10 to +55°C 

(operating) —10 to +70°C 

(storage) —40 to +70°C 

Height: 220mm (8.7in) 

Width: 395mm (15.5in) 

Depth: 290mm (11.5in) 

Weight: 30kg 


OPERATING SPECIFICATION 

Relevant clauses of British Military Specification 
DEFMS3ar3 

Manufacturer: Racal-Tacticom Limited, Read- 
ing, Berkshire. 


High Stability ISB Communication 
Receiver (EC958/12) 


The EC958/12 is a solid-state receiver 
developed from the EC958/7 which is currently 
in wide use throughout the world. The new 
design retains. all the standard features of the 
EC958/7 including the tuning system which 
allows complete frequency setting with a max- 
imum of two adjustments. Model 958/12 pro- 
vides for isb reception in a single receiver unit 
incorporating separate upper and lower 
sideband and carrier channels. The carrier 
channel provides a comprehensive afc and agc 
generating network. The upper and lower 
sideband channels have facilities for indepen- 
dent 600 line outputs which can be continu- 
ously monitored by front panel meters, the 
meters being switchable to indicate agc levels 
on all three channels. A separate meter displays 
the whole afc range and an led indicates 
optimum afc operation. A feature of the receiver 
is that it maintains tuned frequency during 
supply interruptions. 

The EC958/12 covers the frequency band 
10kHz to 30MHz with reception facilities for all 
normal signal modes including fsk. Self- 
contained circuitry permits high-stability work- 
ing at all frequencies above 1.6MHz. The 
receiver can be powered from any 40 to 60 Hz ac 
supply and is available in basic form for rack- 
mounting, or complete with cabinet to suit bench 
installations. 

Frequency read-out is by a high-resolution 
optical projection system providing optimum 
readability in conditions of high ambient lighting. 
The scale markings are free from parallax and 
frequencies can be read to 1kHz. 


R1000 Series Synthesized 
Communication Receivers 


The R1000 Series includes eight communication 
receivers to suit a wide range of applications. 
The R1003 is designed specifically for the 
military environment and can be used in base 
stations, as portable equipment or installed in 
military vehicles. 

Designed to stringent defence specifications, 
the R1004 provides all the essential features 
demanded of a high-grade naval communica- 
tions receiver, including the provision of a scan- 
ning facility for ecm surveillance and watch. 

Fast and accurate tuning is accomplished by 
a single rotary control driving an optical digitiser, 
making true remote-control possible. A seven- 
figure digital display provides a frequency 
readout to within 5Hz. Tuning is continuous in 
either direction at a fast or slow rate, selected by 
push-buttons, with tuning wrap-round at the 
extremes of the frequency range. The fast rate is 
600kHz per revolution and the slow rate is 
600Hz per revolution. An associated push- 
button electronically locks the receiver tuning. 

Incorporating a random access memory the 
receiver permits the frequency, service and 
bandwidth data for up to nineteen operational 
channels to be stored for rapid recall, reducing 
operator fatigue and improving efficiency. 

In the event of power failure to the receiver the 
operational status information is automatically 
stored in the memory (Channel 00) and recalled 
on power restoration. The memory duration can 
be up to one year in ideal conditions. 

Ascanning facility is provided, enabling either 


GR479 100W HF Station 


In operation with the British services and over- 
seas military and security forces, the GR479is a 
compact hf radio station providing an output of 
100 watts over the 2 to 12MHz range. The station 
is designed primarily for use in military vehicles 
such as radio trucks, scout cars or tanks, or 
small craft such as high-speed launches or 
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Provision is made for disabling the drift- 
cancelling loop to permit continuous search- 
tuning over any selected hf range with the 
incremental facility still available for use as a fine 
frequency control. 

The system is capable of conventional recep- 
tion of isb. Its zero frequency error enables it to 
receive dsb/am signals and rapid frequency 
measurement and monitoring. Simple single 
trimmer adjustment is all that is necessary to 
standardise receiver against a standard trans- 
mission. 


TECHNICAL SPECIFICATION 

Frequency stability 

(1.6-30 MHz) tune frequency will remain within 
4Hz of master osc stability (+0.5x107 between 
0 and +60°C) for any 20°C change between 0 
and 60°C 

(160kKHz—1.6MHz) better than 1 x 104 in any 5 
minute period with constant ambient 
(10-160kHz) better than 50Hz in any 5 minute 
period with constant ambient 

Calibration facilities provided every 10kHz 
below 1.6MHz and every 1 MHz above 1.6 MHz 
Sensitivity 

(am) 3uV for 10dB (s+n)/n ratio (3kKHz b/w) 
(cw/ssb/isb) 1V for 10dB (s+n)/n ratio (kHz 
b/w) 

(cw) (10-100kHz): 1uV for 20dB sinad (1.3kHz 
b/w) 

If selectivity: 4 selectable b/ws using switched 
l/c filter plus separate multipole crystal filters for 
upper and lower sideband and cw 

L/c filter (6dB/60dB) 

Posn (1) 400Hz/2.4Hz 

(2) 1.3kKHz/4.5 KHz 

(3) 3kHz/12kHz 

(4) 8kKHz/18kHz 


of two groups of nine of the stored channels to 
be scanned, with dwell times variable between 


‘0.1 and 15 seconds per channel as required. 


The receiver input circuits are fully protected 
against strong signals from adjacent transmit- 
ters whether the receiver is on or off. 

A feature of the remote-control system is that 
all receiver displays, metering, operational 
facilities such as selection of channel, fre- 
quency, service, bandwidth, channel scanning, 
agc, antenna and auxiliary equipment, and 
control of bfo and rf gain are all under the remote 
operator's control. Moreover, up to 16 receivers 
can be controlled from one control unit and an 
indication of the receiver selected is provided. 

Control is by serial data over two balanced 
lines for distances up to one mile, but for greater 
distances control can be exercised over a 
standard telephone line using data modems. 
Use of ASCII code for control information per- 
mits interfacing with standard computer 
peripherals. 


TECHNICAL SPECIFICATION 

Frequency range: 15kHz-30MHz in 10-Hz 
steps 

Reception modes: A1, A2, A3, A3A, A2J, A2H, 
A3H, A3J, A3B (isb) optional 

Push-button selection of mode including usb or 
Isb 

+3kHz bfo variation for A1. Bfo fixed at 1700 Hz 
for fsk (F1). Optional fixed offset eg 1500Hz 
Frequency stability 

Internal reference: within +5x 108 

provision for external 1 MHz reference 
(short-term) within + 3Hz peak deviation 
(long-term) within 1x 10® per year 


hovercraft. Also suitable for fixed-station roles, 
the GR479 can be used in a permanent or 
semi-permanent installation. It provides ssb, cw, 
dsb or, if required, ratt services. 

The basic GR479 station comprises a Redifon 
100-watt linear amplifier type GA481, a fre- 
quency synthesized ‘driver-receiver type 
GKR206 (or manpack transmitter/receiver type 
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Ssb/isb filters: 2.4kHz b/w at —3dB, 3.9kHz at 
—60dB asymmetrical, meeting CEPT specifica- 
tion. (Special filters against enquiry) 

Cw filter: 150Hz-6dB 1kHz-60dB 

Fsk performance: keying speeds in excess of 
200bd with shifts of 85-850Hz can be accom- 
modated when fsk module Cat No 1533 is fitted 
Audio output 

(ext loudspeaker 3) 0.5W at 5% distortion 
(lines 600Q) 10mW max 

Power supply: 100/130V or 200/260V (40- 
60Hz) single phase ac 

Consumption: approx 90VA dc/ac converter 
available to special order allowing operation 
from 12/24V supply 

Temperature range: —15 to +55°C 
Humidity: 95% at 40°C 

RACK-MOUNTING (with dust covers) 

Height: 177mm (7in) 

Width: 483mm (19in) 

Intrusion into rack: 411mm (16.2in) 

Weight: approx 27.2kg (60Ib) 


BENCH-MOUNTING (with cabinet) 
Height (with feet): 203mm (8in) 
Width: 502mm (19.75in) 
Depth (overall): 457mm (18in) 
Weight: approx 32.65kg (72 Ib) 


OPERATIONAL SPECIFICATION 
Designed to meet British Military Specification 
Useh 


Manufacturer: Eddystone Radio Limited, 
Birmingham. 


Sensitivity s/n ratio is better than 10dB (3kHz 
b/w) for the following inputs 

(cw and ssb) 15-50kHz 7.9 nV emf, 50-100 kHz 
2.5 uV emf 

100kHz-1MHz 0.8nV emf, 1-30MHz 0.7 nV 
emf 

(dsb) 10dB s/n ratio for 30% mod signals 10dB 
higher than above (3kHz b/w) 

Selectivity 

(usb and Isb (optional)) passband at —6aB: 
350-2700 or 250-3000 Hz (optional) 

(cw, am) passband at —6dB: nominally 300Hz, 
1, 3, 6, (optional), 8kHz 

other passbands to user's requirements 
Power supplies: 100-125V, 200-250V+10- 
15%, 45-65 Hz. External adapter for connection 
of 24V +10% supply with provision for automa- 
tic ac-dc changeover, in the event of ac failing 
Consumption: approx 85VA on ac or 3.5A on 
24V dc with adapter 

Temperature range (storage): —40 to +70°C 
(dimensions exclude cabinet) 

Height: 178mm (7in) 

Width: 483mm (19in) 

Depth: 500mm (19.5in) 

Weight: 19.1kg (42|b) 


OPERATIONAL SPECIFICATION 

Climate and durability: complies with relevant 
clauses of DEF 133, L1, vibration L2 and MPT 
1204, Class B 


Manufacturer: Redifon Limited, London SW18 
4JQ. 


GR345) and an aerial coupling-unit type ACU9 
(or 6288R). 

The ssb, cw and dsb (am) modes are readily 
selectable by a front panel switch. A frequency 
synthesizer generates 10 000 channels in 1-kHz 
steps over the 2 to 12MHz range and permits 
direct setting of frequency by four decade 
switches. 


46 MF/HF RADIO COMMUNICATIONS/UK 


TECHNICAL SPECIFICATION 

Frequency range: 2—12MHz in 1-kHz steps 
(interpolation tuning between steps on versions 
D, F and G) 

Types of emission/reception: ssb (A3J), cw 
(A1/A2J), dsb (A3) 

Sensitivity (ssb/cw): 1.5uV, open circuit via 
75Q, cw input, for not less than 10dB (s+n)/n 
ratio and an af output of at least 5mW 
Selectivity (ssb/cw) 

attenuation 3dB, bandwidth not less than 
2.35 kHz 

attenuation 45dB, bandwidth not greater than 
7.15kHz 

Power output 

(cw) 100W 

(ssb) 100W pep 

dsb (am) 25W carrier, for 100% mod 


10kW Self-Tuning Linear HF 
Amplifier H1140 


The H1140 is a fully automatic linear hf amplifier, 
suitable for use by military authorities in either 
fixed station or portable roles. 

It provides an output of 10kKW mean or peak 
envelope power over the 1.6 to 30MHz fre- 
quency range. All normal modes of emission are 
acceptable and it will tune to any frequency 
within the stated range in not more than five 
seconds. 

The amplifier consists of a wide-band solid- 
state input stage, a tuned penultimate stage and 
a tuned pa stage. Variable controls are 
designed to have a minimum of moving parts for 
maximum reliability. 

A fully integrated digital control system is 
incorporated on standard size plug-in printed 
boards, housed in a standard shelf. All control 
functions, such as power switching and 
sequencing, range determination, servo control, 
overload protection and indication are con- 
tained in this single shelf. 


TECHNICAL SPECIFICATION 

Frequency range: 1.6—-30 MHz 

Output power: 10kW pep, 10kW mean 
Power supplies: 380-440V +6%, -—10%, 
3-phase 4-wire ac 50Hz +2%, (60Hz +2% 
version available) 

Consumption 

19kVA (for 10kW pep) 

28kVA (for 10kKW mean) 

Temperature range 

(at sea-level) —10 to +55°C 

(at 2000m) —10 to +50°C 

Humidity (at sea-level): 95% at 40°C (For opera- 
tion above 2000m a booster fan is required to 
maintain temperature range) 

Height: 1.6m (5ft 3in) 

Width: 1.5m (4ft 11in) 

Depth: 700mm (2ft 3¥%in) 


Manufacturer: Marcorii Communication Sys- 
tems Limited, Chelmsford, Essex 


H1140 10kW hf amplifier 


TA4044 HF Linear Amplifier 


The TA4044 Hf Linear Amplifier is designed 
specifically for the TRA931P transceiver in dual 
hf mobile installations, but may also be used with 
the TRA931P in single hf or dual hf/vhf installa- 
tions. It is also suitable for use with any hf/ssb 
transmitter or driver unit with 100 mW or 5 watts, 
50 ohm outputs. 

The amplifier incorporates automatic level 
control (alc) circuits to maintain a constant 
output power level. The amplifier is capable of 
delivering an rf output of 100 watts pep at 
nominal supply voltages in a continuous duty 
cycle. The machined cast alloy casing is finned 
to form a large heatsink to limit the temperature 
within the sealed and desiccated unit. Physically 


Low power: approx 10dB power reduction 
(other power reductions to suit individual 
requirements) 

Power supplies 

operates direct from a 24V vehicle battery, 
between 22-32V (power output specification 
attained at 26.5V) 

With ac power unit the equipment will operate 
from 100/125, 200/250V 50/60 Hz supply 
Height: 18in (46cm) 

Width: 21 in(53cm) 

Depth: 18/2in (47cm) 

Weight: 155|b (70kg) 


OPERATIONAL SPECIFICATION 
Meets the relevant clauses of British Military 
Specification DEF 133 


it has been designed to integrate readily with 
transceiver and filter units in the MA989B mount- 
ing frames. 

The TA4044 operates from either 12 or 24 
volts de (floating earth) and includes an isolating 
converter and regulator to produce regulated 24 
volts de supplies for the associated transceiver, 
and the automatic filter unit. 

Low temperature versions of the amplifier 
units are also available. They are identified by a 
suffix L. The low temperature versions have an 
extended working temperature range down to 
minus 40°C. 

TECHNICAL SPECIFICATION 

Frequency range: 1.6—30 MHz 

Power output (at nominal supply voltage): 
100W pep +1dB 


NATO stock numbers 

Driver-receiver GKR206A: 5820-99-1 12-0193 
Remote-control unit 6675A: 5820-99-1 12-0925 
Line terminating unit 6676A: 5820-99-112-0197 
Loudspeaker/amplifier 6180R: 5820-99-112- 
0194 

Aerial coupling unit 6288R: 5820-99-949-2756 
Boom microphone and headset 5457C: 5965- 
99-112-0921 


Manufacturer: Redifon Limited, London SW18 
4JQ 


Temperature range 
(operating) —10 to +55°C 
(storage) —40 to +70°C 
(low temperature versions) 
(operating) —40 to +55°C 
(storage) —40 to +70°C 
Height: 144mm 

Width: 390mm 

Depth: 290mm 

Weight 

(TA4044) 17.5kg 
(TA4044B) 15.5kg 


Manufacturer: Racal-Tacticom Limited, Read- 
ing, Berkshire. 


— 


Comprehensive Synthesized HF 
Drive H1540 


The H1540 is a comprehensive synthesized hf 
drive unit which provides a modulated output of 
100mW pep or mean power throughout the 1.5 
to 30 MHz frequency range in 100-Hz steps. It is 
suitable for driving linear and wide-band ampli- 
fiers that require a nominal input of 100mW. It is 
a compact, solid-state design, maximum use 
being made of integrated circuit techniques. 

Frequency selection is by lever switches, the 
radiated frequency being indicated on a non- 
flicker digital display which is easy to read in any 
lighting condition. The lever switch assembly 
incorporates an action switch. A new frequency 
may be set up at any time, with the numerical 
display continuing to display the radiated fre- 
quency. Operation of the action switch will 
immediately change the drive to the new fre- 
quency which is then indicated on the numerical 
display. 

Service selection is by illuminated push- 
buttons which are mechanically latched to pre- 
vent non-standard modes being selected. When 
remote control is selected, the numerical display 
continues to indicate the radiated frequency, the 
remotely selected service being indicated by 
the illumination of the appropriate push-buttons. 
Thus the front panel will always display current 
status of the unit. An internal 5MHz frequency 
standard is provided and provision is also made 
for connection of an external 1MHz station 
standard. A detector is incorporated which 


PRM4031 HF/SSB Transceiver 


The PRM4031 HF/SSB Transceiver has been 
designed to provide a fixed or mobile tactical 
radio station with complete coverage of the hf 
spectrum. Claimed to be the smallest of its type 
in the world, it permits selection of 28 400 
channels at 100-Hz intervals in the 1.6 to 30 MHz 
frequency range. The normal mode of operation 
is ssb (upper or lower sideband) with an addi- 
tional am capability to cater for existing amp- 
litude modulated equipments. A cw facility is 
provided by a keyed tone which can be used on 
either sideband. 

Synthesizer control of frequency selection in 
the PRM4031 eliminates the requirement for 
channel crystal changing. All frequencies are 
derived by division and comparison with a 
highly stable temperature-compensated crystal 
oscillator (texo). This reference oscillator gives a 
frequency stability which is better than +1 ppm 
over the complete operating temperature range. 

Transmitter output power available at the 
dipole or whip antenna sockets is 10 watts pep, 
which can be reduced by approximately 6 dB for 
low-power operation when appropriate. An 
advanced speech processing system is emp- 
loyed in the PRM4031 transmitter circuitry and 
gives a higher level of ‘talk power’ with no 
increase in peak transmitter power. This enables 
the set to compare favourably with more power- 


Solid-State Amplifier HFA125 


The HFA125 is a versatile, all solid-state, hf 
linear amplifier. It delivers a power output of 100 
watts continuous on all operating modes, and 
yet is compact and lightweight. Rugged and 
reliable, the amplifier is particularly suited to 
military and naval man-portable mobile, trans- 
portable and fixed-station roles, where it is fully 
interchangeable with the Redifon GA481 amp- 
lifier. 

Operating over a 1.5 to 30MHz frequency 
range, the HFA125 is intended for boosting the rf 
output of transceivers. 


TECHNICAL SPECIFICATION 
Frequency range: 1.5-30MHz 
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detects the presence,of an external standard 
and automatically disconnects the internal 
standard from the synthesizer. Should the exter- 
nal standard fail, the detector automatically 
reconnects the internal standard and allows the 
drive to continue in operation without loss of 
service. 


TECHNICAL SPECIFICATION 

Frequency range: 1.5-30 MHz 

Frequency selection 

(synthesizer) 100-Hz steps by lever wheel digital 
switching 

Frequency change and level setting time: 
0.2s after tune command 

Frequency stability 

with internal standard 1108 per day. <5x107 
over temperature range —10 to +55°C 
(long-term) typically 3x107 per month after 1 
month 

(warm-up time) 5 minutes at 20°C for +5 x 108 on 
nominal setting 

With optional higher stability internal standard 
5x10'° per day. <2x108 over temperature 
range —10 to +55°C 

(long-term) 1.5x 108 per month max 

(warm-up time) 20 minutes at 25°C to within 
2x 108 of final frequency. 

With external standard 

will not derate long-term stability characteristics 
of applied external standard 

(standard frequency) 1 MHz at a level of 450mV 
to 2.5Vrms in 500. 

(input impedance) nominally 50Q with vswr 
h<inoed 


ful transceivers in terms of operational range. 
The receiver employs a narrow-band filter for 
cw reception to increase the selectivity and 
significantly improve the signal-to-noise ratio. 
This enables weak signals to be read in condi- 


_tions of noise which would otherwise render 


them unintelligible. 

Particular attention has been paid to ease of 
tuning. After frequency selection a single control 
tunes the integral antenna tuning unit for whip 
and dipole antennas throughout the frequency 
range, in conjunction with an antenna current 
meter. A special led display built into the current 
meter indicates the required direction for rota- 
tion of the tuning control. The PRM4031 trans- 
ceiver is fully protected against open and short 
circuit antenna conditions. 

This transceiver’s low weight and compact- 
ness have been achieved by the extensive use 
of thick film techniques and integrated circuitry. 
Solid-state circuitry together with carefully 
selected discrete components secure the high- 
est possible level of reliability. 


TECHNICAL SPECIFICATION 

Operating modes: usb (A3J), usb/Isb cw (A2J) 
1kHz keyed tone, Isb (A3J), compatible am 
(A3J) 

Frequency stability: >+1ppm over tempera- 
ture range at 25°C 

Receiver sensitivity: not less than 3mW into 
300 for 1nV pd rf input at stated s/n ratio 


Power output continuous on any service, over 
specified temperature range. 

High power 

(cw (ao)) 100W +1dB into 500 

(ssb) 100W +1dB pep into 500 

(dsb (am)) 25W +1dB carrier into 50Q for 100% 
mod signal 

Low power 

with amplifier switched from high to low, output 
reduced to ¥2 power 

Power supply: operated from 24V battery 
Current drain 

(ssb speech and keyed cw) 5A average, 100W 
cw 

(key down) approx 12A (not greater than 8A on 
low power) 

(standby) < 200mA 


47 


Emission modes: telegraphy A1, A2H, A2u, F1, 
F4 (with external modulator), high speed data 
(1200/2400 bits/s with phase compensated 
sideband filter option). Telephony ssb (upper or 
lower): A3A, A3H, A3J, isb (A3B, A9B) 

Power supply: 200—220-240V + 10% 45-65 Hz 
Input power: approx 180VA 

Optional battery input: 7.25—10V at 2A, (for 
protection of the current status of equipment 
during mains failures with remote control 
Temperature range 

(operating) —10 to +55°C 

(storage) —40 to +70°C 

Humidity: 95% at 40°C 

Height: 222mm (8.75in) 

Width front panel: 483mm (19in) 

Depth: 533mm (21 in) 

Weight: approx 55!b (25kg) 


OPERATIONAL SPECIFICATION 
Vibration: Designed to meet certain clauses of 
DEF STAN 07-55 part 2 section 1 


Manufacturer: Marconi Communication Sys- 
tems Limited, Chelmsford, Essex. 


Selectivity 

(ssb) 6dB b/w 2kHz minimum 

(am) 40dB b/w 5kHz max 

(cw) 3dB b/w 100Hz +30Hz centred on 1kHz 
Transmitter power output 

(high power) voice: 10W pep; key: 10W 

(low power) approx 6dB reduction (all in to 500 
load) 

Power supply: 12V 4Ah ni-cad_ battery 
(rechargeable) type MA4025A 

Antennas: 2.4m (8ft) whip, long wire, dipoles, 
optional short helical antenna 

Temperature range 

(with full spec) —10 to +55°C 

(operating) —10 to +70°C 

(storage) —40 to +70°C 

BASIC SET, NO BATTERY 

Height: 75mm (3in) 

Width: 230mm (9.1 in) 

Depth: 253mm (10in) 

Weight (basic PRM4031 only): 3.5kg (8!b) 
(Operational manpack with handset, whip 
antenna, ni-cad battery and haversack): 7kg 
(15.5 1b) 


OPERATIONAL SPECIFICATION 
Designed to comply with relevant clauses of 
British Military Specification DEF 133, L3 


Manufacturer: Racal-Tacticom Limited, 
Reading, Berkshire. 


Temperature range 
(operating) —20 to +55°C 
(storage) —40 to +70°C 
Height: 143mm (5%in) 
Width: 311mm (12% in) 
Depth: 330mm (13in) 
Weight: 8kg (17%2!b) 


OPERATIONAL SPECIFICATION 
Designed to British Military Specification DEF 
133; LS 


Manufacturer: Redifon Limited, London SW18 
4JQ. 
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Communications Receiver, 
LF/MF/HF (RA1771/1772) 


The RA1770 range of synthesized communica- 
tions receivers are a readily adaptable base for 
fixed and transportable receiving systems. 
These receivers offer facilities for both general 
and special purpose applications such as 
broadcast/re-broadcast networks and 
surveillance/monitoring systems. 

The series consists of anumber of derivatives 
developed from one basic receiver, a compact, 
solid-state design. The receivers use tried and 
tested modern design concepts with derated 
components for long-term dependable opera- 
tion. 

All receivers in the range have the same basic 
specification; the major differences between 
them are the method of frequency selection and 
the optional facilities which may be incorporated 
to suit particular applications. All versions fea- 
ture synthesized frequency selection and a front 
panel layout designed for rapid and easy opera- 
tion. 

The RA1770 series provides exceptional 
signal-handling capabilities within the 15kHz to 
30 MHz frequency range. Covering the If, mf and 
hf bands, the receivers have the facilities for 
reception of ssb (upper or lower sideband), am 
and cw modes and optional modules for isb, fsk 
and afc may be included as an integral part of 
the receivers thus eliminating the need for 
external adapters. 

The RA1772, the nucleus of the 1770 series, 
has a free-tune facility suitable for all communi- 
cations, surveillance and monitoring purposes. 
This receiver employs a single-knob frequency 
control giving the feel and smoothness of a vfo 
but retaining the accuracy and stability of the 
frequency Standard at all times. Two rates of 
tuning may be electronically selected (fast 
100-Hz or slow 10-Hz steps) and once the 
required frequency has heen set, the single 
knob may be electronically disengaged ensur- 
ing complete freedom from frequency changes 
due to vibration or accidental movement. 

The electrical design of the RA1770 series 
incorporates the latest techniques in mixer and 
signal path development to produce a perfor- 
mance with respect to dynamic range, inter- 
modulation products, reciprocal mixing, cross 
modulation, blocking and spurious responses 
claimed to exceed that found in any receiver of 
its type in production. 

Unbroken frequency search facilities are 
achieved without the need to reverse-tune at the 
end of each MHz band. An automatic 20-kHz 
overspill is provided. The frequency read-out is 
a non-flicker electronic display easily read 
under all lighting and subjecting the operator to 
minimum fatigue. The RA1771, an alternative 
version, has been designed particularly for 
point-to-point applications where no search 
facility is required. It is suitable for all forms of 
reception, and frequency selection is by five 
in-line decadic switches to an accuracy of 
10Hz, the rapid lock-in time of the synthesizer 
providing the quickest possible setting to a 
known frequency. 


TECHNICAL SPECIFICATION 

Frequency range: 15kHz—-30 MHz 

Receiving modes 

A1, A2, A2H, A2J, A3, A3A, A3J, A3H with the 
following options 

Choice of usb, or Isb. 

Provision for reception of A3B or F1 

Provision of afc 

Tuning accuracy: +5Hz relative to the fre- 
quency of the wanted signal 


HF Transmitters (TTA 1860 Series) 


The TTA 1860 Series of solid-state 1 kW transmit- 
ters is a range of equipments ideally suited to 
fixed or transportable hf radio communications 
systems. They can be supplied with either a high 
stability synthesized drive unit or a crystal- 
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Frequency stability 

Temperature controlled crystal 
(TCXO) 

(temperature) better than +1.5x 10° from —10to 
OO G 

(long-term) +2x107 over 30 days 

Frequency standard type 9400 

(temperature) +1 x 108/°C 

(long-term) +1.5x 107 over 30 days or 5x 109 
per day 

Frequency standard type 9420 

(temperature) +6x1019/°C 

(long-term) +1.5x 108 over 30 days or +5x 101° 
per day 

(Optional alternative frequency standards 
including an external frequency standard may 
be fitted) 

Sensitivity 

Cw and ssb (A1, A2H, A38A, A3H, A3J) ina 3kHz 
b/w, s/n ratio better than’ 

(500kHz—-30 MHz) 15dB with 1 uV (emf) input 
(50-500kHz) 15dB with 3uV (emf) input 
(15-50kHz) 15dB with 10 V (emf) input 

Dsb (A2, A3) ina 3kHz b/w, s/n ratio (inputs 70% 
mod) better than 

(500kHz—-30 MHz) 15dB with 1.5V (emf) input 
(50-500kHz) 15dB with 5uV (emf) input 
(15-50kHz) 15dB with 15V (emf) input 

If selectivity 

Ssb (A3A, A3J) 

(passband at —6dB) 250-3000Hz 

(passband at —60 dB) —400 and +4100Hz (or): 
(passband at —6dB) 250-6000Hz 

(passband at —60dB) —300 and +8000Hz 
Isb (A3B) 

(passband at —6dB) 250-3000Hz 

(passband at —60dB) —400 and +4100Hz (or): 
(passband at —6dB) 250-6000Hz 

(passband at —60dB) —300 and +8000Hz 
Cw/mew/am/fsk (A1, A2, A3, A2H, A3H, F1): 
Standard receivers: mode-selected ssb or isb 
filters plus up to 4 optional if filters (some 
combinations only 3) 

Nominal passbands for if filters 0.3, 1, 3,6, 8and 
13kHz 


oscillator 


controlled (channelised) drive unit, with modes 
of emission depending on the drive unit 
selected. Frequency range is 1.6 to 30MHz for 
the synthesized versions and 1.605 to 28MHz 
for the channelised versions. These equipments 
provide the ease of operation and maintenance 
and the use of eight independent 125-watt 


RA1771 Synthesized receiver 


ene 


Power supply: 100—125V or 200-250V, +10%, 
45-65 Hz 

Consumption 

(basic receiver) approx 6GOVA 
(fully equipped) approx 90VA 
Temperature range 
(operating) —10 to +55°C 
(storage) —40 to +70°C 
Humidity: 95% at 40°C 

RA1771 AND RA1772 (track mounted) 
Height: 178mm (7in) 

Width: 483mm (19in) 

Depth: 410mm (16.15in) 
Weight: approx 22kg (48.5 |b) 


IN BENCH CABINET 

Height: 220mm (8.65in) 
Width: 495mm (19.5in) 
Depth: 445mm (17.5in) 
Weight: approx 28kg (61.5Ib) 


RA1773 AND RA1774 (in creeth case) 
Height: 351 mm (13.8in). 
Width: 518mm (20.4in) 
Depth: 572mm (22.5in) 
Weight: approx 42.3kg (931Ib) 


OPERATING SPECIFICATION 

Designed to meet certain clauses of the British 
Military Specification DEF 133, L2 for the 
ambient temperature range specified above. 


NATO stock number RA1771: 5820-99-626- 
3415, 5820-99-624-5397; RA1772: 5820-99- 
630-9352, 5820-99-635-9352, 5820-99-635- 
9353 


Manufacturer: Racal Communications Limited, 
Bracknell, Berkshire RG12 1RG. 


amplifiers achieves an extremely high degree of 
reliability, while the wide-band design elimi- 
nates amplifier tuning. All versions are designed 
to meet relevant defence and NATO specifica- 
tions. 

The TTA 1860 series of transmitter terminals 
are capable of local or extended control, and of 


full remote-control in conjunction with Racal 
remote-control systems. These systems provide 
the operator with full control facilities and rever- 
tiVé checking facilities which enable the 
operator to ascertain that the remote equipment 
is functioning correctly. 

This comprehensive range of transmitter ter- 
minals provides the versatility and power output 
necessary for most long distance radio- 
telephony applications, while a reduced power 
output facility has been incorporated in the 
synthesized versions. Each equipment is 
entirely solid-state for increased long-term 
reliability, and is housed in a ruggedly con- 
structed cabinet. Other configurations using 
modules and units from the TTA 1860 are 
available for use in mobile roles. 

The TTA 1860 is the basic synthesized trans- 
mitter of the series and may be used in the 
majority of transmitting applications. It offers a 
choice of modes including upper or lower 
sideband, independent sideband and radio- 
telegraphy operation. Radio-teleprinter opera- 
tion is also available as a built-in facility. 

The unit consists of the TA 1810 solid-state 
linear amplifier, MA 1720 synthesized drive unit, 
the MA 1004 feeder matching unit and the MS 
139 rf line switching module. 

The 1kW solid-state linear amplifier, TA 1810, 
is designed to provide an extremely high level of 
reliability and consists of eight independent 
125-watt amplifiers operating in an active- 
standby principle. In this configuration the amp- 
lifier outputs are combined in a hybrid network. 
Any of these amplifier modules may be removed 
or replaced during maintenance without inter- 
ruption of service. If one or more modules fail the 
only effect is a reduction in the rf power output, 
and transmission can continue uninterrupted. 
Each 500-watt section of four 125-watt amplifier 
modules is supplied from a separate power unit. 

Use of the MA 1720 synthesized drive unit 
provides 284 000 channels in 100-Hz steps over 
the 1.6 to 30 MHz frequency range, with the high 
order of stability associated with frequency 
synthesis. The frequency required is simply set 
on the six-digit thumbwheel selector on the drive 
unit front panel and the tuning information fed to 
the MA 1004 feeder matching unit which has a 
typical tuning time of 4 seconds (8 seconds 
maximum). The drive unit synthesizer has a 
lock-in time of 10 milliseconds. An external 
frequency standard may be used with the MA 
1720. Selection of mode and other operator 
controls are also located on the MA 1720 front 
panel. 

All sections of the transmitter are readily 
accessible from the front for ease of mainten- 
ance and servicing without dismantling the unit. 
Each 125-watt module can be removed from the 
front of the equipment without switching off any 
supply and can be connected via accessory test 
kit CA 607 to allow local maintenance. The 
power units, feeder matching unit and transmit- 
ter drive unit are mounted on slides for rapid 
accessibility and hence reduced down-times. 
Front panel meters and associated switches, 
together with various indicator lamps permit 
continuous monitoring of internal voltages and 
operating conditions. Since the equipment is 
completely solid-state, there are no dangerously 
high voltages and hence no safety interlocks to 
overcome. Operation is from a single phase 
mains supply. 

The linear amplifier assembly is cooled by two 
built-in air blowers with a filter fitted in the air 


TM400 400W HF Mobile Station 


The TM400 is the complete medium-power hf 
radio station for strategic or tactical roles. It is 
rugged and reliable and was adopted by the 
British Army as an initial contact station for use 
after a rapid tactical deployment, or as a high- 
grade communications system for operation 
over intercontinental distances. 

Although designed mainly for use in a light- 
weight combat vehicle the TM400 (British Army 
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inlet. An axial fan on the rear panel provides 
cooling for the drive unit and feeder matching 
unit. Other transmitters in the series operate in a 
similar manner. 

Series variants include a channelised equip- 
ment comprising the TA 1810 linear amplifier, 
the MA 7917 drive unit, the MA 1004 feeder 
matching unit and the MS 61 FF line switching 
module, providing six high-stability crystal- 
controlled channels anywhere in the frequency 
range 1.605 to 28MHz, the TTA 1862, a variant 
of the TTA 1860 synthesized terminal, but with 
the MA 1034B filter switching unit replacing the 
MA 1004 and designed for systems using an 
external antenna tuning unit; and the TTA 1863, 
a variant of the TTA 1861 channelised terminal, 
but with the MA 1034A filter switching unit and 
MS 408 FF line switching module replacing the 
MA 1004 and MS 61 respectively. 


TECHNICAL SPECIFICATION 

SYNTHESIZED TRANSMITTERS TTA 1860 AND TTA 1862 
Emission modes: basic version usb/Isb (A3uJ, 
A3A), compatible am (A3H), isb (A3B), cw (A1), 
mew (A2H, A2J) rtty (F1) 

Frequency stability 

With internal frequency standard type 9400: 
+1x108/°C over temperature range —10 to 
+55°C 

(long-term stability) +5x10° over any 24h 
period after 30 days 


Alternative with internal frequency standard 
type 9420: +6x 10'9/°C over temperature range 
— 10 tor£55.6 

(long-term stability) +5x10'° over any 24h 
period after 30 days (Provision is made for the 
use of an external frequency generating source) 
Rf power output 

(ssb) 1kW pep nominal 

(cw) 1kW nominal (continuous, key down) 
Power supply: 210-250V +6%, 47-65Hz, 
single-phase 

Consumption: typically 5.5kVA with 1kW pep 
output 


UK/VRC310) can as easily be used in a tent or 
temporary shelter, or installed permanently in a 
building. There are no transportation problems: 
it can be carried in a light tactical aircraft or by a 
small vessel such as a hovercraft, or it can be 
underslung from a helicopter and set down 
exactly where it is required for operation. 

All the essential ssb, dsb, mcw and cw 
operating modes are provided. If required an 
ratt link can be established using an additional 
two-tone keyer/converter unit. The TM400 can 


TTA 1860 hf transmitter 
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Height: 1585mm (62.5in) 
Width: 524mm (20.5in) 
Depth: 610mm (24 in) 

Weight: approx 344kg (757Ib) 


CHANNELISED TRANSMITTERS TTA 1861 AND TTA 1863 
Emission modes 

Fitted with MA 7917A drive unit: usb/Isb (A3J or 
A3A) choice to be specified on ordering, com- 
patible am (A3H), cw (A1) and optional fsk (F1, 
F1 2 channel, F6) 

Fitted with MA 7917B drive unit: usb/Isb (A3J, 
A3A), isb (A3B), compatible am (A3H), cw (A1) 
and optional fsk (F1, F1 2 channel, F6) 
Channels: up to 6, located anywhere in the 
range 

Frequency stability 

(per day) 1x107 

(per three months) 1x 10® 

Rf power output 

(ssb) 1kW pep nominal 

(cw) 1kW nominal (continuous, key down) 
Power supply: 210-250V +6%, 47-65Hz, 
single-phase 

Consumption: typically 5.5kVA with 1kW pep 
output 

Temperature range 

(operating) O-50°C 

(storage) —30 to +65°C 

Humidity: 95% at 40°C 

Height: 1585 mm (62.5in) 

Width: 524mm (20.5in) 

Depth: 610mm (24 in) 

Weight: approx 337kg (742Ib) 


OPERATING SPECIFICATION 

Designed to meet certain clauses of British 
Military Specification DEF 133 table, L2 under 
specified temperature conditions. 


NATO stock number: 10D/5820-99-626-4733 


Manufacturer: Racal Communications Limited, 
Bracknell, Berkshire RG12 1RG. 


be used in either the simplex or duplex mode, 
and an extended control unit (ecu) allows it to be 
operated over field cable up to 1 mile (1.6km). 

The station comprises four basic units: a 
GXR205 frequency synthesized driver-receiver, 
a GA484 400-watt broad-band linear amplifier, 
an AFU1 automatically switched antenna filter 
unit and an ac power unit. These units all have 
standard 19-inch (48cm) front panels. A sec- 
ond GKR205 is supplied séparately with the 
station for use as a receive leg of a duplex link. 
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TECHNICAL SPECIFICATION 

Frequency range: 1.5-30MHz 

Channels: 285000 synthesized in 100-Hz 
steps (fine tuning in-between steps on receive) 
Types of emission 

cw (A1, A2J), mew (A2, A2H), dsb (A3), ssb 
(A3H, A3A, A3J) 

Selection of usb or Isb on ssb services 1020Hz 
mod on A2u, A2, A2H 

Carrier level —16 or —26dB below pep on A3A 
Types of reception: cw, dsb (including mcw), 
ssb (usb or Isb) 

Sensitivity (ssb): at least 1.5W af into 30 with 
an (s+n)/n ratio of 20dB obtainable for an input 
emf (50Q source) of 2uV 


FRM 4047 Fiyaway Pack 100-Watt 
HF/SSB Field Radio Station 


The FRM 4047 Flyaway Pack is a low-cost, 
compact and self-contained hf radio station. A 
power output of up to 100 watts is available from 
the station which comprises the TRA 931 Syncal 
30 manpack transceiver plus a TA 944 100-watt 
linear amplifier, MA 4013 18-volt rechargeable 
battery, MA 4012 battery charger and an 
integral MA 4101 petrol-electric generator. The 
units are securely mounted on a rigid, square 
section, tubular steel frame which is provided 
with two 28mm (1.1in) diameter eyelets for ease 
of transport without disassembly. This enables 
the station to be quickly transported by hand or 


HF Transmitters (TTA 1870 Series) 


The TTA 1870 Series of solid-state 500-watt 
transmitters is a range of highly reliable equip- 
ments ideally suited to fixed or transportable hf 
radio communications systems. They can be 
supplied with either a high stability synthesized 
drive unit or a crystal-controlled (channelised) 
drive unit, with modes of emission depending on 
the drive unit selected. Frequency range is 1.6 to 
30MHz for synthesized versions and 1.605 to 
28 MHz for the channelised versions. The fitting 
of four independent 125-watt amplifiers pro- 
vides an extremely high degree of reliability, 
while the wide-band design eliminates amplifier 
tuning. All versions are designed to meet relev- 
ant defence and NATO specifications. 

The TTA 1870 series of transmitter terminals is 
capable of local or extended control and of full 
remote-control in conjunction with Racal 
remote-control systems. These systems provide 
the operator with full control facilities and rever- 
tive checking facilities which enable the 
operator to ascertain that the remote equipment 
is functioning correctly. 

This comprehensive range of transmitter ter- 
minals provides the versatility and power output 
necessary for most long-distance radio- 
telephony applications, while a reduced power 
output facility has been incorporated in the 
synthesized versions. Each equipment is 
entirely solid-state for: increased long-term 
reliability, and is housed in a ruggedly con- 
structed cabinet. Other configurations using 
modules and units from TTA 1870 are available 
for use in mobile roles. 

The TTA 1870 is the basic synthesized trans- 
mitter of the series and may be used in the 
majority of transmitting applications. It offers a 
choice of modes including upper or lower 
sideband, independent sideband and radio- 
telegraphy operation. Radio-teleprinter opera- 
tion is also available as a built-in facility. 

The unit consists of the TA 1813 solid-state 
linear amplifier, MA 1720 synthesized drive unit, 
the MA 1004 feeder matching unit and the MS 
139 rf line switching module. 

The 500-watt solid-state linear amplifier, TA 
1813, consists of four independent 125-watt 
amplifiers operating in an active-standby prin- 
ciple. In this configuration the amplifier outputs 
are combined in a hybrid network. Any one of 
these amplifier modules may be removed or 
replaced during maintenance without interrup- 
tion of service. If one or more modules fail the 
only effect is a reduction in the rf power output 
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Selectivity service nominal 3B if b/ws (select- 
able) 

(cw) 0.3, 1, 3, 8KHz 

(dsb) 1, 3, 8kKHz 

(ssb) 3kHz 

Power output 

(cw (AO) and ssb) 400W +1.5dB to —1dB 
(nominal 400W pep) 

(dsb (am)) nominal 100W carrier for 100% mod 
signal 

Power supply: 100/125, 200/250V, 47/63Hz 
single phase 

Consumption: 1.6kVA on high power. 50 VA on 
receive 


air-lifted to another site where it can be ready for 
immediate operation. The station is intended 
primarily for ssb operation with upper or lower 
sideband selectable by the operator. 

Facilities are also included for am and cw 
operation on any one of the 28 400 synthesizer- 
controlled channels provided within the 1.6 to 
30MHz frequency range. The station may be 
operated with or without simultaneous generator 
operation; the high-capacity MA 4013 battery 
permitting long periods of receiver operation 
and limited transmitter operation with full 100- 
watt output power without the generator running. 
lf required, the generator may be detached from 
the frame and removed some distance from the 
station. 


and transmission can continue uninterrupted. 
Each 250-watt section of two 125-watt amplifier 
modules is supplied from a separate power unit. 
Use of the MA 1720 synthesized drive unit 
proves 284 000 channels in 100-Hz steps over 
the 1.6 to 30 MHz frequency range, with the high 
order of stability associated with frequency 
synthesis. The frequency required is simply set 
on the six-digit thumbwheel selector on the drive 
unit front panel and the tuning information fed to 
the MA 1004 feeder matching unit which has a 
typical tuning time of 4 seconds (8 seconds 
maximum). The drive unit synthesizer has a 
lock-in time of 10 milliseconds. An external 
frequency standard may be used with the MA 
1720. The mode selector and other operator 
controls are also on the MA 1720 front panel. 

All sections of the transmitter are readily 
accessible from the front for ease of mainte- 
nance and servicing without dismantling the 
unit. Each 125-watt module can be removed 
from the front of the equipment without switching 
off any supply and can be connected via acces- 
sory test kit CA607 to allow local maintenance. 
The power units, feeder matching unit and 
transmitter drive unit are mounted on slides for 
rapid accessibility and hence reduced down- 
times. Front panel meters and associated 
switches, together with various indicator lamps, 
permit continuous monitoring of internal vol- 
tages and operating conditions. 


Since the equipment is completely solid-state, 
there are no dangerously high voltages and 
hence no safety interlocks to overcome. Opera- 
tion is from a single-phase mains supply. 

The linear amplifier assembly is cooled by two 
built-in air blowers with a filter fitted in the air 
inlet. An axial fan on the rear panel provides 
cooling for the drive unit and feeder matching 
unit. Other transmitters in the series operate in a 
similar manner. 

Series variants include a channelised equip- 
ment comprising the TA 1813 linear amplifier, 
the MA 7917 drive unit, the MA 1004 feeder 
matching unit and the MS 61 rf line switching 
module, providing six high stability crystal- 
controlled channels anywhere in the 1.605 to 
28MHz frequency range; the TTA 1872, a var- 
iant of the TTA 1870 synthesized terminal, but 
with the MA 10348 filter switching unit replacing 
the MA 1004, and designed for systems using 
an external antenna tuning unit; and the TTA 
1873, a variant of the TTA 1871 channelised 
terminal, but with the MA 1034<A filter switching 
unit and MS 408 rf line switching module replac- 
ing the MA 1004 and MS 61 respectively. 


MAIN FRAME 

Height: 889mm (35in) 
Width: 1378mm (54% in) 
Depth: 540mm (21% in) 
Weight: 222kg (490/b) 


SECOND GKR205 IN MOUNTING FRAME 
Height: 381mm (15in) 

Width: 635mm (25in) 

Depth: 521mm (20%in) 
Weight: 48kg (105!b) 


Manufacturer: Redifon Limited, London SW18 
4JQ 


The Flyaway Pack is simple to operate and 
maintain; its modular construction ensuring 
simple interchange of similar units in the field. 
The incorporated TA 944 linear amplifier is the 
only amplifier of its type to include a built-in 
antenna tuning unit which will match into the 4.9 
metre (16 foot) whip antenna supplied and end 
fed antennas or dipoles and the overall size, 
weight, complexity and cost of a complete 
100-watt radio communications system are thus 
greatly reduced. The complete station can be 
housed within a purpose-built container with 
knock-down sides for instant access. 


Manufacturer: 
Berkshire. 


Racal-Tacticom, Reading, 


TTA 1870 hf transmitter 


TECHNICAL SPECIFICATION 

SYNTHESIZED TRANSMITTERS TTA 1870 AND TTA 1872 
Frequency range: 1.6-30MHz and 100Hz 
steps 

Frequency stability 

With internal frequency standard type 9400 
+1 x 108/°C from —10 to +55°C. 

(long-term) +5 x 10% over any 24h after 30 days 
Alternative. With internal frequency standard 
type 9420 

+6 x 1019/°C from —10 to +55°C. 

(long-term) +5 x 101° over any 24h after 30 
days 

Provision is made for the use of an external 
frequency generating source. 

Modes of emission: basic version usb/Isb 
(A3J, A3A), compatible am (A3H), isb (A3B), cw 
(A1), mew (A2H, A2u), rtty (F1) 

Carrier suppression: selection by front panel 
control for —6, —16, -26, —40dB (suppressed) 
Rf power output 

(ssb) 500W pep nominal 

(cw) S5OOW nominal (continuous, key down) 
Humidity: 95% at 40°C 

Temperature range 

(operating) O-50°C 

(storage) —30 to +65°C 


OPERATING SPECIFICATION 

Designed to meet certain clauses of British 
Defence Specification DEF133 Table L2, under 
the temperature conditions described above. 


Communications Receiver, Synth- 
esized Programmable (RA 1778) 


The RA 1778 programmable communications 
receiver is designed for full local operator con- 
trol and is suitable for all forms of reception 
within the 15kHz to 30 MHz frequency range. Itis 
fully synthesized and has a built-in memory unit 
which may be programmed with up to 12 
frequencies selected by a front panel mounted 
rotary switch. 

A rechargeable nickel-cadmium cell provides 
the power for the memory circuits so that the 
programmed frequency information is stored 
even during extended main power supply fail- 
ures. 

The single knob frequency control allows the 
receiver to be tuned continuously across its 
working range with the smoothness and feel of a 
VFO while maintaining the stability and accu- 
racy of the built-in frequency standard. 

The RA 1778 combines full manual operator 
control with rapid switching of selected fre- 
quencies in constant demand. Any of the 12 
channels can be reprogrammed from the front 
panel at any time without specialised testgear or 
training. A seven digit led readout is used to 
indicate the tuned frequency with a resolution of 
10Hz. Facilities are provided for inhibiting the 
frequency readout. 

A key-operated switch on the receiver front 
panel ensures that no programmed channel is 
inadvertently erased. The same switch is also 
used when entering new frequencies into the 
memory. 

The RA 1778 embodies the latest techniques 
in electronic design and production based on 
the company’s experience with the highly suc- 
cessful RA 1770 series. Performances with 
respect to dynamic range, intermodulation pro- 
ducts, reciprocal mixing, cross-modulation, 
blocking and spurious responses are claimed to 
be better than those of contemporary receivers. 

The high stability of the RA 1778 is achieved 
by a frequency synthesizer referenced to a 
built-in frequency standard which in the basic 
model is a temperature-compensated crystal 
oscillator (texo). For applications demanding 
higher orders of accuracy particularly over wide 
operating temperature ranges alternative units 
such as the Racal 9400 series of proportionally 
controlled ovened crystal oscillators can be 
supplied as optional extras. 

Alternatively the receiver may be locked to 
any external frequency standard with a 1MHz 
output. 


TECHNICAL SPECIFICATION 

Frequency range: 15kHz-30MHz 

Modes of reception 

Aj, A2, A2H, A2J, A3, A3A, A3J, A3H with the 
following options: 

Choice of usb or Isb 

Provision for reception of A3B or F1 

Provision of afc 

Tuning 

12 programmable channels 

Continuously tunable synthesizer in 10-Hz, 
20-Hz or 1-kKHz increments over frequency 
range 

7 digit electronic readout 

Frequency stability 

The following optional alternative frequency 
standards may be fitted: 

Temperature controlled crystal oscillator 
(tcxo) 

(temperature stability) better than +1.5x 106 
from —10 to +55°C 

(long-term, over 30 day period) +2 x 107 
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Manufacturer: Racal Communications Limited, 
Bracknell, Berkshire RG12 1RG. 
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RA 1778 synthesized programmable receiver 


Rack mounted 


‘Height 178mm (7in) 
Width 483mm (19in) 
Depth 410mm (16.15in) 


Weight (approx) 22kg (48.5Ib) 


Frequency standard type 9400 

(temperature stability) +1 x 108/°C 

(per day) +5 x 109 

(long-term, over 30 day period) + 1.5 x 107 
Frequency standard type 9420 

(temperature stability) +6 x 1019/°C 

(per day) +5 x 101° 

(long-term, over 30 day period) +1.5 x 108 
Provision is made for use of external frequency 
standard 1MHz >0OdBm into 500 

Sensitivity 

cw and ssb (A1, A2H, A3A, A3H, A3u) 

In 3kHz bandwidth s/n ratio better than: 
500kHz—30 MHz 15dB with 1 uV (emf) input 
50-500kHz 15dB with 3V (emf) input 
15-50kHz 15dB with 10 nV (emf) input 

dsb (A2, A3) 

In 3kHz bandwidth s/n ratio better than: 
500kHz—-30 MHz, 15dB with 1.5uV (emf) input 
70% mod 

50-500kHz, 15dB with 5uV (emf) input 70% 
mod 

15-50kHz, 15dB with 15uV (emf) input 70% 
mod 

If selectivity 

ssb (A3A, A3u) 

(pass-band at —6dB) 250-3000 Hz 
(pass-band at —60dB) —400 and +4100Hz 
or 

(pass-band at —6dB) 250-6000 Hz 
(pass-band at —60dB) —300 and +8000Hz 
isb (A3B) 

(pass-band at —6dB) 250-3000Hz 
(pass-band at —60dB) —400 and +4100Hz 
or 

(pass-band at —6dB) 250-6000 Hz 
(pass-band at —60dB) —300 and +8000Hz 
cw/mew/am/fsk (A1, A2, A2H, A3H, F1) 


In bench cabinet 
220mm (8.65in) 
495mm (19.5in) 
445mm (17.5in) 
28kg (61.5!b) 


Standard receivers In addition to mode- 
selected ssb orisb filters, up to 4 optional if filters 
may be fitted although certain combinations of 
facilities will permit only 3 filters to be fitted. If 
filters of following nominal pass-bands are 
available: 0.3, 1, 3, 6, 8, 13kHz 

Alternative filters available to special order. 


Power supply 

100-125V or 200-250V; +10%, 45-65Hz 
Power consumption 

(basic receiver) approx 60VA 

(fully equipped) approx 90VA 

Humidity: 95% at 40°C 

Temperature range 

(operating) —10 to +55°C 

(storage) —40 to +70°C 


OPERATING SPECIFICATION 

The equipment is designed to meet certain of 
the requirements of the British Defence Specifi- 
cation DEF133, L2. 


Manufacturer: Racal Communications Limited, 
Bracknell, Berkshire RG12 1RG. 
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Communications Receiver, Synth- 
esized Remote Control (RA 1784) 


The RA 1784 receiver combines the signal 
handling and continuously-tunable synthesizer 
characteristics of the RA 1770 series with the 
most up-to-date data-handling techniques. The 
equipment has high performance and versatility 
and all functions may be controlled from an 
extended or remote operating position. The 
receiver covers the 15kHz to 30 MHz frequency 
range and is suitable for all modes of reception, 
particularly in monitoring and surveillance. It has 
already been adopted as a standard equipment 
by the UK Government and is in use in many 
other countries throughout the world. 

The RA 1784 may be manually-controlled by 
using the MA 1072 remote-control unit, or inter- 
faced with a computer for surveillance or other 
repetitive or special-purpose applications. Con- 
trol is exercised by a serial-data system known 
as SCORE (Serial Control of Racal Equipment) 
either on an extended or fully remote basis. The 
MA 1072 allows the receiver to be tuned con- 
tinuously across the full 30MHz band in 10Hz 
spacings with a single knob with the flexibility of 
a conventional VFO, and with the accuracy and 
stability of the internal or external frequency 
standard. 

Three rates of tuning are provided, giving the 
operator the choice of fast tune for rapid search 
or frequency changing, and fine control for 
precise setting. The tuned frequency is indi- 
cated to within 10Hz on aseven-digit non-flicker 
led display which is easily read in all lighting 
without straining the operator. 

The RA 1784 has facilities for the reception of 
ssb (upper or lower sideband), am and cw, and 
optional modules may be fitted for isb and afc 
operation. The receiver will also handle fsk with 
an external adapter. 


TECHNICAL SPECIFICATION 

Frequency range: 15kHz-30MHz 

Modes of reception: A1, A2, A2H, A2u, A3, 
A3A, A3B, A3J and A3H depending on options 
fitted 

Options available: usb and/or Isb, isb, afc, half 
octave filters 

Tuning: continuously tunable synthesizer in 10 
Hz, steps over entire band 

Frequency stability 

The following optional alternative frequency 
standards may be fitted: 

Frequency standard type 9400 

(temperature stability) +1 x 108/°C 
(long-term, per day) +5 x 109 

(over a 30 day period) +1.5 x 107 


HF Linear Amplifier (TA 1800) 


The TA 1800 is a fully automatic hf linear 
amplifier suitable for fixed station or transport- 
able use. This compactly designed amplifier is 
completely self-contained with built-in power 
supply regulation and facilities for internal or 
external cooling. Two versions of the amplifier 
are available, each providing a power output of 
10kW pep and cw. The TA 1800A covers the 2 to 
30MHz frequency range, and the TA1800B 
operates from 1.6 to 4MHz and is available for 
coast station installations. 

The TA 1800 amplifier consists of a wide-band 
solid-state pre-amplifier, a pre-driver, a servo- 
tuned driver stage and a pa stage with a 
servo-controlled pi-L output network. The power 
output stage of the equipment uses a single 
air-cooled ceramic tetrode valve. Full-power 
output of 10kW is obtained when the amplifier is 
fed with a nominal 100mW rf signal in the ssb 
mode at the fundamental frequency. Although 
100mW is the nominal input power level, the 
ALC range permits input variations from 25mW 
minimum to 160 mW maximum (with an option of 
ahich-ievel input of 2 watts) to drive the amplifier 
to full power. Provision is made for reduced 
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RA 1784 synthesized receiver 


Frequency standard type 9420 

(temperature stability) +6 x 1019/°C 

(long term, per day) +5 x 101° 

(over a 30 day period) +1.5 x 108 

Provision is made for external standard of 1 MHz 
at not less than OdBm into 500 


Sensitivity 

cw and ssb (A1, A2H, A3A, A3H, A3J) 

In 3kHz bandwidth s/n ratio better than: 

1-30 MHz, 15dB with 1 nV (emf) input 
50kHz—1 MHz, 15dB with 3uV (emf) input 
15-50kHz, 15dB with 10 nV (emf) input 

dsb (A2, A3) 

In 3kKHz bandwidth s/n ratio better than 
1-30MHz, 15dB with 1.54V (emf) input 70% 
mod 

50kHz—1 MHz, 15dB with 5uV (emf) input 70% 
mod 

15-50kHz, 15dB with 15uV (emf) input 70% 
mod 

lf half octave filters are fitted s/n ratios may be 
reduced by up to 2dB from above figures 

If selectivity 

ssb/isb (A3A, A3B, A3J) 

(pass-band at —6dB) 250-3000Hz 
(pass-band at 60dB) —400 and +4100Hz 

or 

(pass-band at —6dB) 250-6000Hz 
(pass-band at 60dB) —300 and +8000Hz 
cw/mcw/am (A1, A2, A3, A2H, A3H) 


power operation by a memory automatic level 
control system, and for an output power of 5kW 
or less, reduced voltage taps in the power unit 
permit adjustment for optimum power efficiency. 
Fully automatic tuning and level control are 
employed together with overload protection and 
indication. The automatic tuning is performed in 
two stages; coarse tuning is achieved by fre- 
quency: discriminators controlling the servo 
mechanisms, and fine tuning is determined by 
the amplitude and phase of sampled signals. 
After tuning the ALC setting is maintained by a 
solid-state memory circuit to fix the overall rf gain 
at any particular operating frequency. 

A comprehensive protection system is incor- 
porated for power supply and rf overloads which 
(operating via the ALC circuits) reduce the 
radiated power rather than completely switching 
off. 

Full performance is maintained with load up to 
3 to 1 vswr and above this the output is automat- 
ically reduced to a safe level. 

Fault location and component replacement is 
a simple operation aided by supply metering, 
convenient monitoring points and front panel 
fault indicators. Maintenance is assisted by the 
ready accessibility of all major components; 


Standard receivers: in addition to mode- 


selected ssb/isb filters, up to 4 opfional if filters 


may be fitted although certain combinations of 
facilities permit only 3 filters to be fitted 

If filters of following nominal pass-bands avail- 
able: 300HZz, 1, 3, 6, 8, 13kHz. 

Power supply: 100-125V or 200-250V, +10%, 
45-65 Hz 

Power consumption 

(basic receiver) approx 60VA 

(with options) approx 90VA 

Humidity: 95% at 40°C 

Temperature range 

(operating) —10 to +55°C 

(storage) —40 to +70°C 

Height: 178mm (7in) 

Width: 483mm (19in) 

Depth: 464mm (18.25in) 

Weight: 25kg (55!b) 


OPERATIONAL SPECIFICATION 

The equipment is designed to meet certain of. 
the requirements of the British Defence Specifi- 
cation DEF 133, L2. 


NATO stock numbers 
RA 1784 5820-99-643-4471 
MA 1072 5820-99-643-4473 


Manufacturer: Racal Communications Limited, 
Bracknell, Berkshire RG12 1RG. 


access to all low-voltage sub-units is available 
via the front panel while the equipment is operat- 
ing. Electrical and mechanical interlocks are 
provided for protection against contact with 
high-voltage circuits. These are automatically 
isolated and earthed before access can be 
gained. 

The TA1800 amplifier is capable of local or 
extended control, and of full remote-control in 
conjunction with Racal remote-control systems. 
These systems provide the operator with full 
control facilities and also revertive checking 
facilities which indicate whether the remote 
equipment is functioning correctly. Remote- 
control systems locate transmitter installations 
at suitable distant sites, while the operator is ina 
more convenient area, keeping full control of the 
equipment. 

This comprehensive amplifier provides the 
versatility and power output necessary for most 
long-distance radio telephony applications 
while the reduced power output facility has been 
incorporated to comply with particular national 
regulations. The maximum use of solid-state 
devices ensures increased long-term reliability 
and the equipment is housed in a ruggedly 
constructed steel cabinet. 


TECHNICAL SPECIFICATION 

Frequency range 

(TA 1800/A) 2-30 MHz 

(TA 1800/B) 1.6-4 MHz 

Operating modes: cw (A1) mew (A2) am (A3, 
A3H) ssb (A3A, A3J) isb (A3B) fsk (F1) fax (F4) 
and 4 frequency diplex telegraphy (F6) by use of 
appropriate transmitter drive unit 

Power output 

(ssb) 10kW +1, —0.5dB 

(cw) 10kW +1dB 

Reduced power output: in conjunction with 
MA1720 transmitter drive unit, power output 
may be reduced by varying rf input drive level. 
For output power of 5kW or less, reduced 
voltage taps in power unit permit adjustment for 
optimum power efficiency 

Output load impedance: nominal 50 © (unbal- 
anced) 

Automatic tuning time 

(typical tuning time) 5-10s 

(max) 20s (2-30MHz) 

Power consumption 

(at 10kW cw) 23kVA approx 

(at 5kW cw) 13kVA approx 

(on standby) 2.4kVA approx 

Humidity: 95% at 40°C 

Temperature range 

(operating) 0O-55°C 

(storage) —20 to +70°C 

Height: 1600mm (63in) 

Width: 991 mm (39in) 

Depth: 838mm (33in) including rear air filter 
Weight: approx 710kg (1562!Ib) (with internal 
blower) 


PRM 4021 HF SSB Transceiver 


The PRM 4021 is claimed to be the smallest 
transceiver of its type in the world. It provides 
140 000 channels at 100-Hz intervals in the 2 to 
16MHz frequency range. Voice or keyed tone 
(cw) facilities are available on either sideband. 
Synthesizer control of frequency based on a 
temperature-compensated crystal oscillator 
results in frequency stability which is better than 
+2ppm over the operating temperature range. 

Speech compression enables the PRM 4021 
to compare favourably with more powerful 
transceivers in terms of effective talk power and 
operational range. A narrow-band filter is pro- 
vided for cw reception which increases both 
selectivity and signal to noise ratio so that weak 
signals can be read in noisy conditions which 
would render unintelligible, signals received by 
conventional transceivers. In order to allow 
communication with existing am equipments a 
compatible am facility is provided. 

An integral manually-controlled antenna tun- 
ing unit is linked with an antenna current meter 
equipped with a special led display which 
indicates the required direction of rotation of the 
tuning control so that whip, long-wire or dipole 
antennas can be tuned rapidly throughout the 
frequency range. The PRM 4021 is fully pro- 
tected against the damage associated with 
short and open circuit antenna conditions. 

A clear display of selected frequency, illumi- 
nated by Tritium light sources for night-time 
operation, and a minimum of other controls 
simplify the operating of the PRM 4021. 

It is compact and lightweight due to the 
extensive use of integrated circuits and thick film 
techniques in transmitter and receiver signal 
paths. The use of solid-state techniques with 
other discrete, carefully selected components 
makes it reliable. 


TECHNICAL SPECIFICATION 

Frequency range: 2-16 MHz 

Channels: 140 000 channels in 100-Hz steps 
selected by 5 in-line switches. Max synthesizer 
locking time, <1s 

Operating modes 

(usb) (A3J) 

(usb/lsb, cw) (A2J) 1kHz keyed tone 

(Isb) (A3J) 

(compatible am) (A3H) 

Frequency stability: better than +2ppm at 
25°C 
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TA 1800 hf linear amplifier 


OPERATIONAL SPECIFICATION 

Designed to meet the environmental conditions 
of British Defence Specification DEF 133, table 
L2. 


NATO stock number: 5820-99-639-2017 


Manufacturer: Racal Communications Limited, 
Bracknell, Berkshire RG12 1RG. 


PRM 4021 hf/ssb transceiver 


Power supply: 12V 4Ah ni-cad rechargeable 
batteries, type MA 4025A 

Antennas: 2.4m (8ft) whip; long-wire; dipoles; 
optional short helical antenna 

Antena tuning: single control tuning. In-built atu 
tunes above antennas for both transmit and 
receive 

Temperature range 

(operating) —10 to +55°C 

(storage) —40 to +70°C 

Humidity: unit enclosed in sealed desiccated 
box 

Transmitter output power 

(high-power) 10W pep (voice) 10W (key) 
(low-power) approx 6dB reduction into a 500 
load 

Receiver sensitivity 

not less than 3mW into 300 O for 1 «V pd rf input 
at stated s/n ratio 

(ssb) not less than 15dB for 1 uV pd rf input 
(cw) not less than 22dB for 1uV pd rf input 
(am) not less than 10dB for 3uV pd rf input, 30% 
mod 


Selectivity 

(ssb and am) 2.2kHz minimum (at 6dB) 

5kHz max (at 40dB) 

(cw) 100Hz +30Hz centred on 1kHz (at 3dB) 
Current consumption (max) 160mA (typical) 
130mA 

Af output power: not less than 20mW into 
300 

(dimensions include battery) 

Height: 80mm (3.2in) 

Width: 230mm (9.1 in) 

Depth: 335mm (13.2in) 

Weight: (basic PRM 4021): 3.5kg (8Ib) 

(incl. handset, whip antenna, ni-cad battery and 
haversack) 7kg (15.5Ib) 


OPERATIONAL SPECIFICATION 
Designed to comply with all relevant clauses of 
British Defence Standard DEF133 L3 


Manufacturer: Racal-Tacticom Limited, Read- 
ing, Berkshire. 
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MF/HF Synthesized ISB 
Receiver H2540 


The H2540 is a synthesized mf/hf communica- 
tions receiver covering the 100kHz to 30MHz 
frequency range in 1Hz steps. 

Two methods of tuning are provided: lever- 
operated decade switches enable a nominated 
frequency to be selected quickly and accu- 
rately, while a single rotatable control enables 
the receiver to be operated in the search mode 
when required. The search facility may be 
switched in or out as required. The operating 
frequency of the receiver is displayed on an 
eight-digit non-flicker display. 

The lever switch assembly incorporates an 
action switch. A new frequency may be set up at 
any time, the display continuing to display the 
operating frequency. Operation of the action 
switch will immediately retune the receiver, the 
new frequency being indicated on the fre- 
quency display. In the search mode the display 
is continually updated. 

Service selection is by illuminated push- 
buttons which are mechanically latched to pre- 
vent non-standard services being selected. An 
internal 5MHz frequency standard is provided 
and provision is also made for connection of an 
external 1MHz station standard. A detector is 
incorporated which detects the presence of an 
external standard and automatically discon- 
nects the internal standard from the synthesizer. 
Should the external standard fail the internal 
standard is automatically reconnected and 
allows the receiver to continue in operation 
without loss of service. 

The H2540 in standard form has a wide-band 
rf amplifier. The standard receiver is supplied 
with the necessary filters for ssb and isb recep- 
tion, two additional narrow-band filters being 
supplied for cw/mcw/fsk reception. Extended 
contro! of all operational facilities is achieved 
over distances of up to 3km using five twisted 
pairs. 

Remote-control of all operational facilities is 
by a digital control system such as the Marconi 
H 6800 series. Standard data modems are 
employed, and aremote station can be control- 
led using only two standard telephone channels, 
one for controlling data and the other for rever- 
tive data. 

Control may be exercised by individual con- 
trol panels or by a single panel which employs a 
multiple addressing system. 

A computer interface is available in larger 
systems where central control or multiple 
operator access is required. This provides 
complete control of stations using a single video 
data terminal. Constantly updated station status 
display is also available using one or more video 
data displays, depending on the size of the 
station and the amount of revertive data to be 


MF/HF Transmitter/receiver System 
SSA 


The SSA System is a hf/mf transmitting and 
receiving system designed for shipboard and 
base station use. It operates in the 1.5 to 30 MHz 
and 200 to 560kHz frequency ranges. The 
principal control equipment is a synthesized 
exciter-receiver which selects digital frequency 
in 100-Hz steps. The corresponding 100 watt 
amplifier and aerial tuning unit are automatically 
controlled and aligned from the exciter-receiver, 


1kW Self-Tuning Linear HF 
Amplifier H1040 


The H1040 is a development from the MST 
range of self-tuning amplifiers. Advancing tech- 
nology has enabled the tuning time to be 
reduced to five seconds. The amplifier is com- 
pletely self-contained including supply regula- 
tion and fan. The chosen dimensions allow the 
amplifier to be installed in standard transport- 
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displayed. When using computer control many 
special requirements can be accommodated in 
the computer software thus eliminating the need 
for special system hardware. 

Under either extended or remote-control, the 
frequency display will always indicate the fre- 
quency to which the receiver is tuned. As a 
service is selected remotely, the appropriate 
push-button is illuminated on the receiver front 
panel. In this way the current status of the 
receiver is displayed at all times. 

A battery-operated memory maintains the 
current status of the equipment in the event of a 
mains failure. 


TECHNICAL SPECIFICATION 

Frequency range 

(full perf) 1.5-30 MHz 

(reduced perf) 100kHz—1.5 MHz. 

Operating modes: A1, A2, A2H, A2J, A3A, 
A3H, A3uJ, A3B, A9B, F1 with optional telegraph 
demodulator fitted, F4 with external demod- 
ulator 


Frequency stability 

With internal standard: 1x 108 per day <1x107 
over range —10 to +55°C 

(long-term) typically 3x10’ per month after 1 
month 

(warm-up time) 5 minutes at 20°C for +5 x 108 on 
nominal setting 


ensuring rapid transmission at full power when 
the required frequency has been selected. 


TECHNICAL SPECIFICATION 

Frequency ranges 

(hf) 1.5-30 MHz 

(mf) 200-560kHz; 100-Hz steps 

Frequency stability: 1x 10° 

Power output: 100W pep 

Types of service: A3H, A3J, A3 A/B, A1, A2 and 
FA 


Sensitivity: 1 V for (s+n)/n>10dB (in A3J) 
Power supply: 115-230V, 45-440Hz 


able containers without modification. All com- 
ponents are readily accessible from the front of 
the equipment for ease of servicing and mainte- 
nance, with no rear or side access being 
required. 

The H1040 can be supplied as an amplifier or, 
when fitted with the Marconi drive H1540, as a 
complete transmitter. 

It is a fully automatic linear hf amplifier, 
suitable for use by military authorities in either a 
permanent fixture or portable equipment. It 


With optional higher stability internal standard 
5x10'° per day <2x10® over range —10 to 
+55°C 

(long-term) 1.5108 per month max 

(warm-up time) 20 minutes at 25°C to within 
2x 108 of final frequency 

With external standard 

will not derate long-term stability characteristics 
of applied external standard 
Standard frequency: 1MHz at a 
450mV-2.5V rms in 500 

Power supply: 200-220-240V +10%, 45- 
65 Hz 

Input power 

(basic receiver) approx 135VA 

(fully equipped) approx 150VA 

Temperature range 

(operating) —10 to +55°C 

(storage) —40 to +70°C 

Humidity: 95% at 40°C 

Height: 222.25mm (8.75in) 

Width (front panel): 482.6mm (19in) 

Depth: 533.4mm (21 in) 

Weight: 24.5kg (55Ib) 


level of 


OPERATIONAL SPECIFICATION 
Vibration: certain clauses of DEF STAN 07-55 
part 2 section 1 


Manufacturer: Marconi Communication Sys- 
tems Limited, Chelmsford, Essex. 


Height: 711mm 
Width: 433mm 
Depth: 465mm 
Weight: 118kg 


OPERATIONAL SPECIFICATION 
The equipments were designed to meet British 
Interservice Specifications K114A and DEF133. 


Manufacturer: The MEL Equipment Company 
Limited, Crawley, Sussex. 


provides an output of 1 kW mean or peak 
envelope power over the 1.6 to 30MHz fre- 
quency range. An input at radiated frequency of 
any level between 50 and 150mW (or 1 to 2 watts 
with internal attenuator) will drive the amplifier to 
full power. All modes of emission are accept- 
able. The amplifier consists of a wide-band 
solid-state input stage, a wide-band solid-state 
penultimate stage and a tuned pa stage. Vari- 
able controls are designed to have a minimum of 
moving parts for maximum reliability. 


TECHNICAL SPECIFICATION 

Frequency range: 1.6—30 MHz 

Output power: 1kW pep 1kW mean 

Power supplies: 210-250V +6%, -—10%. 
Single-phase 50Hz +2% (60Hz +2% version 
available) 

Consumption: 2.8k VA for 1 kW pep, 3.8kVA for 
1kW mean 

Temperature range 

(at sea-level) —10 to +55°C 

(at 2000m) —10 to +50°C 


Type 643 Naval 100W SSB Radio 
Station 


The 643 transmitter with its companion CJP 
receiver, both of which are _all-solid-state, 
together form an ssb if/hf main radio station for 
small warships. They also operate on cw for 
manual morse and on dsb for compatibility with 
earlier equipment. 

Used separately the 643 transmitter is an 
emergency or auxiliary if/hf transmitter for major 
vessels while the CJP is a general-purpose 
receiver for all types of vessel as well as for 
shore stations. They were adopted by the Royal 
Navy for use throughout the fleet, where the 643 
replaced large numbers of 618 and 619 trans- 
mitters and the CJP replaced an even greater 
number of CAS, CAT and B40 receivers. 

They cover all frequencies and modes of 
operation used by merchant ships, fishing ves- 
sels and civil coast stations in the 2MHz and hf 
bands, and are fully compatible with all hf radio 
equipment used by other armed services and 
security forces. They are based on standard 
commercial products and are thus available ata 
cost below that normally contemplated for this 
class of equipment. 

Developing an output from the pa of 100-watt 
peak power on ssb or 100-watt continuous 
power on cw, the 643 uses solid-state devices 
exclusively. A speech compressor circuit 
(VOGAD), which can be switched into use when 
desired, enhances the talk-power by ensuring a 
high modulation index at all speech levels. 

The CJP is a high-grade receiver providing 
continuous frequency coverage from 15kHz to 
30MH2z. It offers both frequency synthesis tun- 
ing and free VFO tuning, selected by a switch on 
the front panel. Continuous tuning is available 
using concentric coarse and fine knobs. An 
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Humidity (at sea-level): 95% at 40°C 

(For operation above 2000m a booster fan is 
required to maintain temperature range) 
Height: 1.6m (63in) 

Width: 545mm (21.5in) 

Depth: 700mm (27.5in) 


Manufacturer: Marconi Communication Sys- 
tems, Chelmsford, Essex 


H1040 1kW hf amplifier 


input from an external common frequency stan- 
dard can be accepted as a reference. 

A single service switch selects the mode of 
communication (A1, A2, A3, A3J), the band- 
width and the appropriate agc constants. 

A major feature of the receiver is its ability to 
deliver wanted signals at a sensibly constant 
output level despite strong adjacent-channel 
blocking signals frequently experienced in con- 
gested areas. 

Highly effective front-end protection permits 
the receiver to operate in close proximity to 
high-power transmitters. 

There are two versions. of the receiver, desig- 
nated CJP (1) and CUP (2). The CJP (1) is used 
when only one receiver is operated from the 
antenna. Where common antenna working 
(caw) is used to operate more than one receiver 
from the same antenna, employing naval outfit 
EAL, the receiver assembly includes an ARU18 
adapter unit to match the receiver; in this 
instance the receiver type designation becomes 
CJP (2). Fitted in the space to the left of the ARU 
11N synthesizer adapter, the EAL adapter car- 
ries band selector and tuning controls that 
permit rapid adjustment; ‘exact setting is 
unnecessary: the operator merely tunes for 
maximum receiver noise or signal strength. 


TECHNICAL SPECIFICATION 

TRANSMITTER 

Transmitter frequency range: 1.5-30MHz in 
100-Hz steps 

Operating modes 

(cw) Al 

(mew) A2, A2H, A2J 

(ssb) A3J, ASH, ASA—16dB or—26cB carrier; all 
upper sideband 

(dsb) A3 
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Frequency stability: drift does not exceed 
+5108 after warm-up. Input accepted from 
external 100kHz frequency standard. 

Power output from pa (all +1dB, into 500 
resistive load) 

(cw) 100W continuous 

(ssb) 100W pep 

(dsb) 25W carrier, mod up to 100% 
Antennas: acu designed to operate into naval 
whip or wire antennas 8-10m (24-30ft) long but 
matches and tunes a wide range of antenna 
impedances 


RECEIVER 
Receiver frequency range: 15kHz—30 MHz 
Receiving modes 

(cw) Al 

(mew) A2, A2H 

(dsb) A3 

(ssb) A3A, A3H, A3J, selectable usb and Isb, 
includes A2J mcw 

Frequency stability 

(after warm-up) better than +20Hz at 30 MHz on 
vfo tuning 

(on full frequency synthesis) +5108 
Sensitivity: at least 0dBm af output is obtain- 
able 

Selectivity nominal 6dB b/ws (selectable) cw: 
0.3, 1, 3, 8kHz; dsb: 1, 3, 8kHz; ssb: 2.7kHz 
Noise factor: 10dB at frequencies above 4 MHz 
Transmitter and receiver power supplies: 
100/125V or 200/250V 47/63Hz 

Temperature range: —15 to +55°C 


OPERATIONAL SPECIFICATION 

Climate and durability: British Military, Specifica- 
tion DEF 133, L1 

Vibration: L2 (Clauses 8.1B and 8.2B) 


Manufacturer: Redifon Limited, London SW18 
4JQ 
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100 W HF Transmitters (H1030 and H 
1031) 


These 100-watt ssb transmitters are designed 
primarily for use in naval vessels. They are 
similar except transmitter H1030 has antenna 
matching circuits built in while the H1031s are 
fitted in a weather-tight case suitable for mount- 
ing at the base of the antenna and tunable 
remotely from the transmitter. The drive unit and 
power amplifier are identical in both transmit- 
ters. 

Continuous frequency coverage, adjustable 
in 1MHz steps, is provided over the 1.5 to 
17MHz band, the radiated frequency being 
presented on a digital display. Frequency accu- 
racy and stability is adequate for ssb speech 
and radio-teletype communications without the 
need for afc or speech clarifiers in the receiver. 

The transmitters are fully transistorised, and 
the maximum possible use is made of integrated 
circuits in both linear and digital applications. 
They have been designed to comply with the 
environmental conditions detailed in the relev- 
ant test of specification DEF 133 for equipment 
fitted in protected compartments in the main 
region of both major and minor warships. 

The drive and amplifier stages also cover the 
240kHz to 1MHz frequency range. Thus the 
frequency coverage of the transmitters can be 
extended by the addition of a suitable antenna 
matching unit. 


TECHNICAL SPECIFICATION 

Frequency coverage: (tuned output into 
antenna) 1.5-17MHz 

Frequency setting: in 1-Hz steps as indicated 
by an 8-digit display 

Operating modes: A1, A2H, A3A, A3H, A3u. 
(A3A, A3H, and A3J available on usb or Isb 
selectable by a front panel switch) 

Frequency stability: master oscillator stability 
of +1x107 after warm-up, (additional error of 
less than +2Hz over any 24h including temper- 
ature changes up to 20°C) 

Power output: measured at 500 amplifier out- 
put: ssb 100W pep cw or fst 6(0W 

Power supplies: 110/115/220/230/240V. 
45-65 and 400Hz single phase 


1kW Broad-band Linear RF 
Amplifier NT203/1 


The NT203/1 Naval Broad-band Amplifier has 
been designed for use in either fully integrated 
communication systems or independent 1kW 
hf/500-watt mf transmitter systems. In the latter 
case the amplifier is used in conjunction with 
transmitter drive and contro! unit N1012, hf 
antenna matching unit 3770A and mf antenna 
matching unit N7000. It is designed on the 
distributed amplifier principle and therefore con- 
tains no tuned circuits. 

Cross-modulation due to induced rf power 
from other transmitters is at a lower level than 
with conventional transmitters. Inter-modulation 
products due to interfering signals are at a very 
low level. Also the amplifier is relatively insensi- 
tive to changes in the voltage standing-wave 
ratio due to load mismatch. 

Having no tuned circuits or moving parts, this 
broad-band amplifier has a high degree of 
reliability and is ideal for unattended operation. 
It may be sited remote both from the drive unit 
(exciter), and the associated antenna-matching 
units. This facilitates flexibility of installation 


Transmitter Drive and Control Unit 
(N1012) 


The N1012 Transmitter Drive and Control Unit 
incorporates the Transmitter Drive N1010. It 
provides all the necessary drive and control 
functions for a 1kW transmitter system incor- 
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100 W hf radio transmitter H1030 


Tolerance on nominal voltage: +10% 
Consumption: approx 500W 

TRANSMITTER 

Height (excluding shock mounts): 550mm 
(21¥2in) 

Width: 550mm (19%in) 

Depth (including handles): 500mm (19¥2in) 
Weight: 68kg (150!b) 


AMU (H1031 only) 

Height: 432mm (17in) 
Width: 533mm (21 in) 
Depth: 282mm (11in) 


planning with the power amplifiers being 
accommodated in a screened room separate 
from the main communications office and the 
antennas sited in the most advantageous posi- 
tions without loss of rf power and with full control 
of the drive unit. 

Type NT203/1 has an hf range of 1.5 to 
24MHz, and an mf range of 240kHz to 3MHz 
and therefore caters for communication over the 
entire maritime mf and hf bands. 

The output is 50 © and fed by coaxial cable to 
the antenna-matching unit, adjacent to the 
antenna. 


TECHNICAL SPECIFICATION 

Frequency range 

(hf) 1.5-24MHz 

(mf) 240kHz—-3 MHz 

Services: accepts signals which can be com- 
plex in waveform, and should have a low har- 
monic and spurious content 

Power output 

(hf) 1000 W pep, 1000W mean power for hand- 
keyed telegraphy 

(fsk mf) 7O00W for steady signal, 500W pep 
(fsk) 500W mean power for steady signal 


porating broad-band amplifier NT203/1 and 
antenna matching units 3770A and N7000. The 
unit comprises modulator/rf tuning unit M30- 
1071, frequency synthesizer 3786F and control 
unit H33-2700 contained in a single cabinet. 
The N1012 incorporates all the controls 
required for selection of the radiated frequency 
type of transmission, adjustment of the transmit- 


Weight: 53.5kg (118Ib) 


OPERATIONAL SPECIFICATION 

Generally in accordance with vibration, shock 
and climate tests. British Military Specification 
DEF 133, N1 and N2 


Manufacturer: Marconi Communication Sys- 
tems Limited, Chelmsford, Essex. 


Cooling: requires dust-filtered cooling air/ 
supply with capacity to ensure that the outlet 
air-temperature never exceeds 78°C 

Power supply: 380-450V, 50-60Hz, 3-phase, 
3-wire, ac 

Consumption 

(standby) 600W 

(fully available, no rf output) approx 4kW 

(full power, peak signal) approx 5.2kW for pep 2 
tones, 

(for 1kW mean hand keyed) approx 6kW 
Height: 1.76m (5ft 9%in) 

Width: 530mm (1 ft 8%in) 

Depth: 690mm (2ft 3in) 

Weight: 312kg (693!b) 


OPERATIONAL SPECIFICATION 

The unit complies with the climatic, shock and 
vibration requirements: DEF 133, for Class N1 
shipborne equipment 


Manufacturer: Marconi Communication Sys- 
tems Limited, Chelmsford, Essex. 


ter output power, remote tuning of the antenna 
matching units and monitoring of the overall 
performance of the transmitter system. - 

The N1012 drive equipment may be installed 
in the main communications centre, with the 
main amplifier sited in a separate screened 
room and the antenna matching units at the 
base of the antennas. 


TECHNICAL SPECIFICATION 

Frequency range 

(mf) 240-525 kHz in 100Hz steps 

(hf) 1-27.5MHz in 100Hz steps. (Frequency 
range of the transmitter system is dependent on 
the main amplifier and aerial matching units) 
Operating modes: cw, mcw compatible dsb, 
ssb, isb also data and radiotelephone using 
external terminal units 

Frequency stability: dependent on external 
1 MHz frequency standard 

Output rf: 100mW into 750 


MF/HF Transmitter Drive/Receiver 
Equipment (N3000) 


The Type N3000 Transmitter Drive/Receiver 
Equipment is designed for service in naval 
vessels. In conjunction with rf amplifier type N 
1050 and antenna matching unit type N7100 it 
provides for transmission and reception in ssb 
and isb modes, in the 1.5 to 24MHz hf bands. 
The receiver can be used on a separate antenna 
to cover its full frequency range. 

It is a derivative of the isb transmitter-drive 
type N1010 and the isb receiver, type N2020, 
comprising the modulator and rf tuning unit 
M30-1071 and receiver unit M30-1052 together 
with a common frequency synthesizer, type 
3786F. All are contained in a single cdbinet 
suitable for fitting with anti-vibrator mountings. 
The frequency synthesizer is common to both 
the transmitting and receiving units and trans- 
mission and reception are thus automatically on 
the same frequency as determined by the 
decade dial setting on the frequency synthes- 
izer. The single group of controls required to set 
both the transmitter and the receiver on to the 
operating frequency reduces the possibility of 
failure to communicate, oy accidental interfer- 
ence due to mistakes in frequency setting. 

With the exception of the two rf stages in the 
receiver, all units are completely transistorised. 

The detailed description and performance 
data of the N3000 equipment corresponds to 
that of the N1010 transmitter drive and of the 
N2020 receiver as detailed in the relevant 
description TDN1010 and TDN2020. When 
used in conjunction with rf amplifier type N1000 
and antenna matching unit type N7100, the 
operation frequency range is limited by those 
units to 1.5 to 24MHz. 


TECHNICAL SPECIFICATION 

(overall dimensions excluding shock mounts) 
Height: 660mm (26in) 

Width: 560mm (22in) 

Depth: 585mm (23in) 

Weight: approx 163kg (360Ib) 


HF Power Amplifier and Antenna 
Matching Unit (N1050 and N7100) 


These two equipments have been designed for 
operation in the ssb, isb and other modes. When 
used in conjunction with the transmitter drive 
unit type N1010 they form a complete 100-watt 
isb transmitting system. They may also be used 
with transmitter drive/receiver type N3000 to 
form a_ single-frequency simplex 100-watt 
transmitting/receiving system. 

The N1050 power amplifier accepts a drive of 
approximately 75mW from the N1010 (or 
N3000) and produces an output of 100 watts 
pep. The equipment feeds back information to 
the drive unit after tuning and after the correct rf 
level has been established. 

The N7100 is suitable for installation above 
decks and will work with whip antennas 24, 30 or 
35 foot long (7.3, 9.1 and 10.6 metres) (the 24 
foot (7.3 metre) whip may be mounted directly 
on the antenna terminal). The amplifier and 
antenna circuits are automatically tuned and the 
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Audio inputs 

(local) carbon or em microphone 

(remote) 1mW +1aB into 6000 

Power supply: 100-130V or 200-250V 50- 
60Hz, single phase 

Consumption 

(operating) 150W 

(tuning) 300W (plus 300W per amu for low- 
temperature heaters) 

Height: 660mm (26in) 

Width: 560mm (22in) 

Depth: 585mm (23in) 
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Weight: 
mounts) 


136kg (300Ib) (excluding shock 


OPERATIONAL SPECIFICATION 

Relevant clauses of British Military Specification 
DEF 133 for shipborne equipment fitted in pro- 
tected compartments 


Manufacturer: Marconi Communication Sys- 
tems Limited, Chelmsford, Essex. 


\ ~~ 


Mf/hf transmitter drive/receiver equipment type N3000. 


OPERATIONAL SPECIFICATION 
Climate, shock and vibration: DEF 133, N1, 
shipborne equipment 


Manufacturer: Marconi Communication Sys- 
tems Limited, Chelmsford, Essex. 


coupling optimised under the control of the 
frequency synthesizer and the automatic 
monitoring circuits. An antenna change-over 
relay is incorporated in the power amplifier to 
enable the antenna to be used for simplex 
operation when transmission and reception are 
on the same frequency. 


TECHNICAL SPECIFICATION 

Frequency range: 1.5-24 MHz 

Power output 

1.5-20MHz, 120W pep 

20-24MHz, >75W pep (measured at the 500 
output of the N1050 hf power amplifier) 
Power supply: 100-130V or 200-210V 50- 
60Hz single phase ac. Regulation +6% of 
nominal 

Consumption 

(key up cw) 145VA 

(key down cw) full power 400VA 

(ssb no signal) 300VA 

(ssb 2-tone full pep) 350VA 

The N7100 requires 300VA for thermostatically 
controlled heater in low temperatures 


N 1050 
Height: 380mm (15in) 
Width: 560mm (22in) 
Depth: 595mm (23in) 
Weight: 86.3kg (190Ib) 


N 7100 
Height: 457mm (18in) 

Width: 330mm (14 in) 

Depth: 355mm (14 in) 

Weight: 54.5kg (120Ib) 

(dimensions excluding the shock mounts and 
cable entry box for the N1050 and the antenna 
insulator of the N7100) 


OPERATIONAL SPECIFICATION 

N1050 complies with the relevant climatic shock 
and vibration requirements: British Military 
Specification DEF 133 for shipborne protected 
equipments N7100 with the requirements for 
exposed equipments 


Manufacturer: Marconi Communication Sys- 
tems Limited, Chelmsford, Essex. 
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500W MF/HF Naval 
(Type NT204) 


Transmitter 


The NT204 Naval Transmitter System comprises 
acompact transmitter unit, associated mf and hf 
antenna matching units and a high stability 
1 MHz master oscillator which can be used as a 
frequency standard for more than one transmit- 
ter. 

The transmitter is primarily designed for inde- 
pendent sideband operation but provision is 
made for double-sideband telephony and tele- 
graph working in both the mf and hf bands for 
compatible working with all existing maritime 
systems. 

The transmitter consists of a fully systemised 
isb telegraphy and telephony drive, a frequency 
synthesizer, a drive amplifier and a 500-watt 
linear broad-band amplifier. Also incorporated 
are the controls for remotely adjusting the 
antenna matching units. 

The output can be any one of 237 600 fre- 
quencies lying at precise 100-Hz intervals 
throughout the frequency range. Frequency is 


MF/HF ISB Receiver (N2020) 


The N2020 Isb Receiver has been designed 
primarily for service in naval vessels and covers 
the 1.5 to 28 MHz and 240 to 525 kHz bands. It is 
designed to permit tuning by relatively unskilled 
personnel to any frequency within its coverage, 
with such accuracy that there is no need for any 
subsequent searching. A set of direct-reading 
decade dials, which cover the receiver's whole 
frequency range in steps of 100Hz permit 
setting the desired operating frequency. A fine 
tune control of +50Hz is also provided. The 
frequency stability is such that it may be oper- 
ated unattended and does not require a pilot 
carrier for afc. A frequency synthesis system 
generates all the local oscillator frequencies 
from an incoming 1MHz master frequency. 

Telephony or telegraphy can be received in 
the dsb, ssb, isb, mcw, cw or fst modes. The 
demodulated signals may be switched to either 
a local or remote position. 

To permit operation near high-power transmit- 
ters the N2020 incorporates a high degree of 
selectivity before any amplifying device. The 
earlier stages are designed to give a very high 
degree of resistance to blocking, generation of 
spurious signals by intermodulation and dam- 
age. 

With the exception only of two rf stages, the 
units are completely transistorised and for ease 
of servicing have been broken down into small 
sub-assemblies with plug connections or into 
plug-in printed cards. 


MF/HF Transmitter Drive Unit 
(N1010) 


The N1010is a frequency synthesized drive unit 
designed primarily for naval service. It covers 
the 1.5 to 27.5MHz and 240 to 525kHz fre- 
quency bands in 100-Hz steps. The drive unit is 
tuned to the desired operating frequency by 
setting five direct-reading decade controls and 
depressing a tune switch. The selected fre- 
quency is derived by a synthesis process from 
an external 1-MHz frequency standard and is 
extremely accurate and stable. 

The primary function of the equipment is to 
provide a low-level drive to 100-watt or 1kW 
linear power amplifiers operating in the mf and hf 
bands. When used in conjunction with amplifier 
N1050 within the 1.5 to 24MHz band the N1010 
automatically controls the tuning and drive level. 
Ancillary features include an rf interlock switch, 
lamps to indicate the state of the associated 
power amplifier and a local control panel for 
keying or modulating of the transmitter. The 
keying and audio input lines and the indicating 
lamp circuits may be switched to remote operat- 
ing positions. 

The N1010 is suitable for ssb or isb telephony 


MF/HF RADIO COMMUNICATIONS/UK 


selected by five front-panel decade controls, in 
100-Hz steps. 

The final stage is a broad-band distributed 
amplifier which requires no tuning and has no 
moving parts. 

Operation may be either local or remote via 
the ship’s control system. Using independent 
sideband transmission, two remote positions 
may be operated simultaneously, one on each 
sideband. 


TECHNICAL SPECIFICATION 

Frequency ranges 

(mf) 240kHz—3 MHz 

(hf) 1.5-24 MHz 

Services 

cw, mew telegraphy, dsb telephony, isb with 
suppressed carrier (2 channels, telegraphy or 
keyed tone) 

Isb with carrier re-inserted at selected level (2 
channels telephony or keyed tone) 

External modulation at 100kHz eg fsk tele- 
graphy 

Power output (into 500 load, vswr 0.85 or 
better): telegraphy (keyed at 30bd) 500W, fsk 
400W, isb 500W pep 


The N2020 receiver is complementary to the 
N1010 transmitter drive unit: the construction is 
similar, the front panel layout and control follow a 
common pattern and the synthesizer is common 
to both equipments. 


TECHNICAL SPECIFICATION 

Frequency range 

(mf) 240-525 kHz 

(hf) 1.5-28 MHz 

Frequency selection: 5 decade controls giving 
discrete steps of 1 MHz, 100kHz, 10kHz, 1kHz 
and 100Hz 

Services 

(usb/dsb channel) cw, mew, dsb, ssb (A3A and 
A3J) fst data 

(Isb Channel) ssb (A38A and A3J) data 
Frequency stability: on 1kHz multiples output 
stability reflects the master oscillator’s. 

On intermediate 100Hz steps stability degrad- 
able by not more than +0.25Hz over the full 
temperature range 

External 1MHz frequency standard: level 
between 0.5 and 1V rms. 

Impedance: 750 

Phase stability: approx 2.5° and not worse than 
5° in a period of 22ms 

Sensitivity (with 30% mod) 


antenna emf s/n 
ssb fst data 1 pV >12dB 
cw 0.3 nV >12dB 
dsb 4 pV >12dB 


or tone telegraphy, compatible dsb telephony, 
cw and mew telegraphy. With the addition of 
suitable terminal equipment, frequency shift 
signals for radioteletype and data can also be 
transmitted. To minimise interference to co-sited 
receivers, wide-band noise and key up radiation 
are at extremely low levels. 

The drive unit is completely transistorised and 
for ease of servicing, it is constructed of sub- 
assemblies with plug-in interconnecting cables 
and plug-in printed cards. 

The N1010 is complementary to receiver 
N2020: both incorporate similar construction 
techniques, front panel layout and system con- 
trols and use the same synthesizer. 


TECHNICAL SPECIFICATION 

Frequency range 

(mf) 240-525 kHz 

(hf) 1.5-27.5 MHz 

Frequency selection: 5 decade controls cali- 
brated in discrete steps of MHz, 100kHz, 
10kHz, 1kHz and 100Hz 

Operating modes 

ssb or isb with suppressed carrier 

ssb or isb with pilot carrier 

compatible dsb (carrier+usb) 

cw (keyed in usb 1kHz tone) 


Keying speed: (max) cw 30bd, fsk (external 
mod) 200bd, isb or ssb keyed tones 75bd, 
(times of rise or fall should be not less than 
1.5ms) 

Cooling: the transmitter requires an external 
filtered forced-air supply 

Power supply 

400-450V, 3-phase, 3-wire, 50/60Hz (trans- 
former primaries are tapped at 10V intervals). 
Regulation of supply voltage must be within 
+3.5-2.5% 

A step-down transformer provides 230V single 
phase for frequency synthesizer unit and 
antenna matching units 

A separate single phase input supply can be 
used. 

Consumption: approx 4kW at full mean power 
DIMENSIONS OF CABINET ONLY 

Height: 1.6m (5ft 3in) 

Width: 600mm (1ft 11%in) 

Depth:780mm (2ft 6%in) 

Weight: 363kg (800!Ib) 


Manufacturer: Marconi Communication Sys- 
tems Limited, Chelmsford, Essex. 


Audio outputs 

(line output from each sideband) 2.0V +2dB 
into 2000 

(monitor phone jack) 1mW into 600 

(internal loudspeaker) 1W 

(sideband monitor phone jacks) 0.15mW into 
600 0 

Power supply 

100-130V or 200-250V (+6% regulation) 
Single phase 50-60 Hz 

Transformer primaries are tapped at 5V inter- 
vals. 

Consumption 

(normal) 70W 

(tuning) 150W 

Height: 467mm (18%in) 

Width: 559mm (22in) (plus 3in/7.6cm if cable 
entry box fitted on side) 

Depth: 590mm (23% in) (plus 3in/7.6 cm if cable 
entry box fitted on rear) 

Weight: approx 104kg (230Ib) 


OPERATIONAL SPECIFICATION 

Complies with climate shock, and vibration 
requirements British military specification DEF 
133 for Class N shipborne equipment. 


Manufacturer: Marconi Communication Sys- 
tems Limited, Chelmsford, Essex. 


mew (keyed carrier+1 kHz tone in usb) 

fst by external keyed tones or single tone 
frequency shifted 

Frequency stability 

(on exact multiples of 1kHz) stability of output 
reflects that of master oscillator 

(on intermediate 100Hz steps) stability degrad- 
able by not more than +0.25Hz over tempera- 
ture range —10 to +55°C 

Rf output level nominal: 100mW pep into 75Q. 
Internal automatic level control system main- 
tains output within +1dB of nominal level 
Power reduction: an attenuator included in rf 
circuit controllable by front panel switch or by 
remote switch to provide power reduction of up 
to 31dB in 1dB steps 

Power supply: 100-130V, or 200-250V, 50- 
60 Hz, single phase. Voltage adjustment in steps 
of 5V 

Consumption 

(‘ready’) approx 75W. 

(‘in use’)approx 120W 

(‘tune’) 180W max 

Max keying speeds: cw telegraphy 30bd 
Height: 480mm (18%in) 

Width: 560mm (22in) 

Depth: 590mm (23% in) 

Weight: 100kg (230Ib) 


OPERATIONAL SPECIFICATION 
Complies with climate, shock and vibration 


Telephony Receiver (1838 Series) 


1838 series is the designation of a family of mf/hf 
telephony receivers intended for marine and 
general-purpose use in the 100kHz to 30MHz 
frequency range. The receivers are designed to 
provide telephony reception in am double 
sideband and single sideband in the A3H and 
A3J modes upper sideband. A facility for cw 
reception is provided as an option. 

Advanced circuit designs are employed 
using the latest digital techniques and compo- 
nents. The frequency to which the receiver is 
tuned is shown by a six-digit electronic display 
on the front panel. 

Under normal conditions the receiver is oper- 
ated in the search mode as a medium stability 
receiver. The received frequency is shown on 
the digital display. Pressing the lock button 
activates an error correcting circuit and the 
receiver changes to the high stability mode. At 
the instant the lock button is pressed the 
receiver is locked to the reception frequency 
which is shown on the digital display. When the 
limits of the error correcting circuit are reached 
the display will flash at 100 millisecond repetition 
rate to draw attention to this state. The receiver 
will continue to function but with medium stabil- 


ity. 


TECHNICAL SPECIFICATION 

Frequency ranges 100kHz—30 MHz in 9 ranges 
with fine-tune facility on ranges 1-5 

(range 1) 18-30MHz 

(range 2) 10-19MHz 

(range 3) 5.5-10MHz 

(range 4) 2.9-5.5MHz 

(range 5) 1.6-2.9MHz 

(range 6) 840-1600kHz 

(range 7) 400-850 kHz 

(range 8) 200-400 kHz 

(range 9) 100-210kHz 

1838/1 and 1838/2 cover ranges 1-5. 1838/3 
ranges 1-9. 


CERES Computer Enhanced Radio 
Emission Surveillance 


The Redifon CERES (Computer Enhanced 
Radio Emission Surveillance) is an advanced 
system designed to maximise efficiency in the 
monitoring of hf communications traffic. It is 
operator-controlled with realtime computer aid, 
and provides receiving, transcribing and audio 
recording facilities. The use of a computer to 
deal with the more complex repetitive functions 
means that a large number of monitoring tasks 
can be carried out simply, quickly and with more 
interest for the operator. 

Using discrete modular building blocks 
throughout, Ceres has been designed with 
built-in system flexibility and can be expanded 
to meet specific requirements. 

Atypical Ceres system is controlled by a team 
of six operators, each with a console for remote 
manual and computer control of four hf receivers 
and associated equipment, including antenna 
selection units and two four-channel special 
purpose tape recorders. 

All remote equipment along with the computer 
is housed in dedicated racks to simplify siting. 
Each console has full command and monitoring 
control of the remote equipment, a visual tuning 
aid for each dedicated receiver and audio 
selection and control circuits for each receiver 
and tape recorder. 

Information for automatic control of the remote 
equipment by the computer is entered on a 
keyboard, with monitoring on an associated 
visual display unit, which is also used for the 
transcription of received information. 

The range of operational tasks that may be 
carried out by the Ceres system is vast, and 
includes monitoring either continuously or at 
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requirements. British Military Specification DEF 
133, for class N1 shipborne equipment. 


Intermediate frequencies 

(1st if) tunable 1340-1360kHz to provide fine- 
tune facility on ranges 1-5.1350kHz on ranges 
7-9 (not in use on range 6.) 

(2nd if) 100kKHz bfo/carrier insertion +3kHz 
swing for cw and Isb reception. Fixed 100 kHz at 
usb. 

Operating modes 

(1838/1) basic equipment providing dsb & ssb/ 
upper sideband with frequency range 1.6— 
30 MHz 

(1838/2) As 1838/1 but with cw 

(1838/3) As 1838/2 but with frequency range 
from 100kHz—30 MHz. 

Reception modes 

A2, A3, A3A, A3H, A3J 

A1 (models 1838/2 1838/3) 

Frequency stability (after 30 minutes warm up) 
(tune mode) 1x 104/°C (typically 5x 108/°C) 
(lock mode) not greater than 20Hz (typically 
5Hz) drift in any period of 15 minutes for 7°C 
increase in ambient temperature 

Sensitivity for 10dB s/n ratio (75Q input all 
ranges) 

(am) 3uV at 30% mod 

(cw) 1V (not on 1838/1) 


If selectivity 

Position —6dB —60dB 
Amdsb 5.4kKHz 10.5kHz ceramic filter 
Ssb 2.4kHz (—3dB)  3.9kHz ceramic filter 


Cw 400 Hz 2.4kHz Ic filter 
Aerial input impedance 

(4-30 MHz) 75Q nominal (unbalanced) 
(1.6054 MHz) 10 in series with 250 pFd 
(below 1.605 MHz) 10 in series with 220, 390, 
560pFd 

Audio output 

(ext speaker 3.) 500 mW at 5% distortion (1.5W 
max) 

(line 600Q) 10mW (adjustable) 

(headset) low/medium—Z 
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Manufacturer: Marconi Communication Sys- 
tems Limited, Chelmsford, Essex. 


Power supply: 100/130 or 200/260 V (40-60 Hz) 
single phase ac. 

Consumption: approx 50VA. 12/24V dc with 
separate invertor. 

Humidity: 95% at +40°C 

Temperature range: —15 to +55°C 
RACK-MOUNTING (with dust covers) 

Width: 483mm (19in) 

Height: 159mm (6.25in) 

Intrusion into rack: 334mm (13.125in) 
Weight: approx 16.783kg (37Ib) 


BENCH-MOUNTING (with cabinet) 

Width: 502mm (19.75in) 

Height (with feet): 191mm (7.5in) 
Depth (overall): 376mm (14.8in) 
Weight: approx 21.8kg (48lb) 


OPERATIONAL SPECIFICATION 
Designed to meet British military specification 
ikeieh IL. 


Manufacturer: Eddystone Radio Limited, Bir- 
mingham. 


Redifon Ceres 


specified times of a precise frequency or of 
several fixed frequencies, narrow- or wide-band 
search and interception of multi-way conversa- 
tions in a net. Moreover each operator can 
control four different tasks simultaneously, 
transcribing one transmission in realtime and if 
necessary recording other transmissions for 
subsequent replay and transcription. 


Units in the operator's console generate serial 
command data to control the remote equipment. 
Dedicated control lines are used, but address 
recognition is included for system flexibility and 
to allow for future expansion. 

Manual control and computer command data 
use the same format and share the same control 
lines, with provision for either to take priority. 
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Command data is stored in a dedicated 
memory for each controlled unit. The memory, 
which is updated when a command is changed, 
is a continuous stream of data forwards to the 
commanded unit and back to the control unit to 
monitor status. 

The signal and control paths are associated 
with one of the receivers controlled by aconsole. 
The control parameters of any of the four dedi- 
cated receivers can be changed and monitored 
at the associated console, and include fre- 
quency tuning with bfo control, and selection of 
antenna input, agc time constants and band- 
width. A visual tuning aid permits extremely 
accurate tuning and precise measurement of 
frequency. 

Audio output for headphones is available from 
any of the four receivers. Also recordings may 
be made of any, or all the receiver audio outputs 
for replay when activity is reduced. When a 


AD1400 HF/VHF Communications 
System 


Developed in the 1960s, the AD1400 is a solid- 
state, hf/vhf tactical communications system for 
use in light military aircraft and helicopters. 
Another system, the AD1410, has an output of 
400 watts pep in the hf/ssb band. The majority of 
the system is common to both types of equip- 
ment. The equipment has been in service with 
the Italian Air Force. 


TECHNICAL SPECIFICATION 
Frequency ranges 

(hf, ssb/dsb) 2-30 MHz 
(vhf/fm) 30-99.975 MHz 
Operating mode: selcal 
Channels 

(hf) 28 000 

(vhf) 28 000 

Channel spacing 

(hf, ssb/dsb) 1kHz 

(vhf/fm narrow mode) 25kHz 
(vhf/fm broad mode) 50kHz 
Power output 

(vhf/fm) 10W 

(hf/ssb) 40W pep 

Homing (vhf/fm): 30-76 MHz 


Manufacturer: Marconi 
Limited, Basildon, Essex. 
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AD1420/AD1430 HF Communica- 
tions System 


Introduced in 1970, the AD1420 and AD1430 
are solid-state tactical communications systems 
which were designed primarily for use in military 
aircraft. Both equipments provide two-way 
communications on hf, ssb/dsb from 2 to 30 MHz 
with 1-kKHz channel spacing. The fundamental 
difference between the AD1420 and AD1430 is 
that of power output, which is 400 watts pep on 
ssb for the AD1420 and 40 watts for the AD 1430. 
Selcal operation is also available on any of the 
28 000 channels provided. 

Both equipments are members of the AD1400 
series of communications systems. The four 
equipments concerned, AD1400/1410/1420 
and 1430 cover both hf and vhf/fm frequency 
ranges for military use. There is considerable 
interchangeability of parts between the various 
systems. AD1420 was a standard fit for RAF 
Jaguar aircraft. 


Manufacturer: Marconi Avionic Systems 
Limited, Basildon, Essex. 
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recording is made the output of a time code 
generator is recorded on a separate track to 
indicate on replay the time the recording was 
made and the amount of recorded tape used. 
Computer control is carried out by the console 
keyboard and the vdu. 

The computer can be instructed, from the 
console, to assign automatically controlled 
tasks to particular receivers. A typical instruction 
would be to sweep a receiver frequency bet- 
ween specific points at a specified rate. The 
performing of these tasks is monitored and can 
be interrupted or modifed. The computer can be 
instructed to accept and store transcribed 
information in the disc store, to edit the informa- 
tion and to print data retrieved from the disc 
store on hard copy for analysis. 


HF Antenna System 


Amplifier/Antenna 
Coupler 


Controller 
: Indicator 


VHF Antenna System (AA14027) 


Remote Frequency. 


TECHNICAL SPECIFICATION 

Temperature range: 0—55°C 

Power supplies: 110/250V ac 50/60Hz. (mains 
variation of +10%) 

Consumption (single console) 450VA 

(typical 6-console system) 4kVA 

Receive frequency range: 15kHz-30 MHz 
Tuning: digital presentation of frequency. 
Switch selection of tuning rate. Free tuning with 
10Hz resolution 

Selectivity: nominal 0.1, 0.75, 1, 1, 3, 6 and 
12kHz if bandwidths 

Type of computer: 16-bit word mini-computer 
Facilities: 32k of main store. High-speed 
input/output. Hardware arithmetic. 1 million 
word disc. Papertape reader and punch. 2-line 
printers. Teletype. Realtime operating system. 


Manufacturer: Redifon Telecommunications 
Limited, London SW18 4JQ. 


VHF Homing Antenna System 


L/R Indicator 


AD1400 system 


AD 1420 
HF Antenna Coupler 


Amplifier RF 


Transmitter/ Receiver 


Controller 


Remote Frequency 
Indicator 


AD 1430 
HF Antenna System 


Amplifier/Antenna 
Coupler 


Transmitter/ Receiver 


Controller Remote Frequency 


Indicator 


AD1420/AD1430 systems 


AD470 HF Communications System 


Introduced in the 1960s, the AD470 ssb/dsb 
Communications System with its then fast chan- 
nelling switching facilities provides pilots with 
world-wide communication on any channel in 


GR553 100W HF Station 


Employing frequency synthesis to generate 
285 000 channels in 100-Hz steps, the GR553 hf 
station provides transmission and receptionina 
wide range of operational modes between 1.5 
and 30 MHz. It is suitable at all command levels 
and can be used in military vehicles such as 
radio trucks, scout cars or tanks, small craft 
such as high-speed launches or hovercraft, or 
can be transported by light aircraft. Intended 
primarily for mobile tactical roles, the equipment 
can be used with alternative Redifon linear 
amplifiers to increase its range up to thousands 
of miles for strategic operations. 

It provides ssb, dsb, mcw and cw services 
and, with the addition of a two-tone keyer/ 
converter, ratt operation if required. The trans- 
mitter is rated to give 100 watts cw or pep. 

The station comprises a Redifon GKR205 
100-milliwatt driver-receiver, a combination of 
the GK203 frequency-synthesized drive unit 
and the basic circuits of the R551C general- 
purpose communications receiver, used in con- 
junction with a GA481 100-watt broad-band 
linear amplifier and ACU9 antenna coupling 
unit. If increased power output is required, the 
GKR205 can be used to drive the Redifon 
GA484 400-watt or, alternatively, the GA485 


High Stability Communication 
Receivers (EC958 Series) 


The EC958 is for general-purpose use in the 
10kHz to 30MHz band. Several variants are 
available for specialised applications and all 
versions have outputs for use with ancillary 
equipment. 

Reception facilities cater for A1, A2 and A2H 
telegraphy, plus A3, A3A, A3H and A3J tele- 
phony, with upper or lower sideband selectable 
in the ssb mode. F1 (fsk) capability can be 
included on most variants by incorporating an 
optional module within the receiver which then 
becomes a self-contained fsk terminal. One 
version of the receiver is available with special 
provision for A3A working in conjunction with 
Lincompex equipment, while others include 
additional specialised facilities for cw reception 
and surveillance. The militarised version is the 
EC958/4. 

The frequency coverage is split into ten 
ranges, six of which cover frequencies up to 
1.6MHz using conventional single- or double- 
conversion techniques. In the 1.6 to 30MHz 
band, provision is made for high-stability work- 
ing and a triple-conversion arrangement is then 
introduced. For search-tuning, the drift- 
cancelling loop can be disabled to permit con- 
tinuous tuning over any selected range with the 
incremental facility still available for fine tuning if 
required. 


TRA 931P HF/SSB Transceiver 


Offering all the facilities of the Syncal 30 the TRA 
931P provides the choice of up to eight pre- 
determined frequencies, selected by a single 
front panel channel switch, or 28 400 channels 
at 1-kKHz intervals, selected manually using the 
five rotary decade controls which also provide a 
readout of the frequency selected. A search 
control allows continuous tuning by interpolation 
in the 1-kHz intervals. Designed primarily for ssb 
operation with upper or lower sidebands avail- 
able, the TRA 931P has facilities for voice or key 
operation in am or ssb modes. 

Transmitter output power (available at the 
wide-band or dipole 50 coaxial sockets, and 
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the 2 to 30MHz hf band. 

The equipment is suitable for long-range 
aircraft operating beyond the range of vhf ser- 
vices for communication with base and aircraft 
operating in the low-level role. Selective calling 
(selcal) can be applied in conjunction with ssb 


1-kilowatt broad-band linear amplifier. 

The ssb, dsb, mcw and cw modes are readily 
selectable by front panel switches. Additiona! 
selection of upper or lower sideband is provided 
in ssb modes, with a clarifier on reception for 
operation with equipment of inferior frequency 
stability. 

A range of whips, wire antennas and dipoles 
can be tuned and matched by the ACU9 
antenna coupling unit. 

For use in both mobile and fixed-station roles, 
the equipment will operate directly from a vehi- 
cle battery or, using a separate power unit, from 
an ac mains supply (the GKR205 will operate 
from a battery or from an ac mains supply 
without need for a separate power unit). 


TECHNICAL SPECIFICATION 

Frequency range: 1.5-30MHz 

Channels: 285000 in synthesized 100-Hz 
steps 

Operating mode: single-frequency simplex 
Sensitivity: at least 1.5W af output into 30 
Selectivity 

(service) nominal 3cB if b/ws (selectable) 
(cw) 0.3, 1, 3 and 8kHz 

(dsb) 1, 3 and 8kHz 

(ssb) 3kHz 


Frequency readout is by means of a light- 
projection system with separate displays for the 
main scale and incremental calibration. The 


‘latter is marked at 200 Hz intervals, can be easily 


interpolated to within 50 Hz and is projected only 
when using ranges 1-4. Illuminated legends 
indicate whether the main scale calibration is in 
kHz or MHz. High-grade drive mechanisms are 
utilised for both tuning controls which are 
flywheel-loaded to permit rapid change of fre- 
quency ratios of 100 to 1 are employed. 


TECHNICAL SPECIFICATION 

Frequency stability (after 30 minute warm-up): 
for range 1.6-30 MHz of high-stability working a 
supply voltage change of +10% does not affect 
tune frequency by > 2Hz 

Drift with constant ambient temperature 
(1.6-80 MHz) <20Hz long-term 
(160kHz-1.6MHz) <1x104 in any 5 minute 
period 

(10-160kHz) <50Hz in any 5 minute period 
Sensitivity (for 10dB s/n ratio with 3kHz b/w) 
am: 3uV, cw/ssb: 1V 


Position —6dB —60dB 
1 400 Hz 2.4kKHz 
2 1.3kHz 4.5kHz 
3 3kHz 12kHz 


4 8kHz 18kHz 
Ssb: 2.4kHz b/w at —3dB with 60dB points at 
carrier +400Hz and carrier —3.5kHz 


at the whip antenna socket) is 20 watts pep, 
which can be reduced by approximately 7.5dB 
for low power operation. The whip and dipole 
antennas may be tuned by the integral manual 
antenna tuning unit. An rf output at low level is 
provided for connection to 100-watt linear amp- 
lifier. Solid-state lights in the fascia of the meter 
indicate the required direction of rotation of the 
single antenna tuning control in coarse tuning. 
Fine tuning is indicated by the meter. The TRA 
931P uses amemory programmed using an MA 
4008 encoder unit. To enter the required chan- 
nel frequency the encoder unit is first connected 
to one of the two audio sockets on the TRA 931P, 
the channel number is selected and the fre- 
quency set by the standard frequency synthes- 
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and dsb services. 
AD470 was fitted in F-4K and HS801 aircraft of 
the RAF. 


Manufacturer: Marconi 
Limited, Basildon, Essex. 


Avionic Systems 


Power output 

HIGH POWER 

(cw (ao) and ssb) 100W+1dB (nominal 100 W 
pep) 

(dsb am) 25W+1dB carrier, for 100% mod 
LOW POWER 

Nominal 10dB power reduction; other power 
reductions to individual specification 

Power supplies: operates direct from nominal 
24V vehicle battery. With ac power unit from 
100/125, 200/250V 47/63 Hz supply 
Consumption: approx 340 W at 100W output; 
approx 50 W on receive 

Keying speed: 30 bd max 

Temperature range 

(operating) —15 to +55°C 

(storage) —40 to +70°C 

Height: 47cm (18%2in) 

Width: 52cm (20% in) 

Depth: 51cm (20in) 

Weight: 63.5kg (140Ib) 


OPERATIONAL SPECIFICATION 
Meets the relevant clauses of British Military 
Specification DEF 133, L2 


Manufacturer: Redifon Limited, London SW18 
4JQ. 


Audio output 

(ext loudspeaker, 3Q) 1W at 5% distortion 
(line 600Q) 10mW max 

(telephones) low/medium-Z 

Fsk performance: keying speeds up to 200bd 
with 85-850Hz shifts can be accommodated 
with fsk module type LP 3058 fitted 

Power supplies 

(ac) 100/125V or 200/250V (40-60 Hz) 

(dc) 12 or 24V (Eddystone power units types 
978/12 or 978/24) 

Consumption 

(ac) approx 35W 

(dc) approx 45W 

BENCH-MOUNTING 

Height (with feet): 165mm (6.5in) 

Width: 502mm (19.75in) 

Depth (overall): 457mm (18in) 

Weight: 22.7kg (50!b) 


RACK-MOUNTING 

Height: 133mm (5.25in) 

Width: 483mm (19in) 

Intrusion into rack: 411mm (16.2in) 
Weight: 19.6kg (43.5|b) 


OPERATIONAL SPECIFICATION 
Designed to British Military Specification DEF 
ese 2 


Manufacturer: Eddystone Radio Limited, 
Birmingham. 


izer controls. Pressing the button on the MA 
4008 causes the frequency to be entered into 
the memory, automatically erasing the previous 
entry. Once the frequency is set thte encoder unit 
is removed making the frequency settings com- 
pletely secure. The encoder unit generates a 
coded signal which the memory circuit in the 
TRA 931P decodes. Without this recognition 
signal the stored frequency cannot be reset. 
Channel setting can, where appropriate, be 
carried out by using the MA 4008 at base 
workshops or some other centralised frequency 
assignment control, reducing the possibility of 
incorrect frequency setting under field condi- 
tions. Furthermore the operators in the field need 
not know any of the eight programmed frequen- 
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cies. When power is disconnected the memory 
is sustained for several weeks by an internal 
nickel-cadmium cell. A solid-state light on the 
meter face indicates the selection of a prog- 
rammed channel. 

The TRA 931P may be deployed in a variety of 
ways and forms the basis of an extremely 
flexible multi-role communications system. It 
may be operated as a 5- or 20-watt manpack 
transceiver. 

Associated with the TRA 4044B linear amp- 
lifier, the MA 4015 filter unit and the BCC 540 
automatic antenna matching and tuning unit a 
100-watt hf system is formed, specially 
designed for dual mobile installations. The MA 
4015 filter unit contains 32 band-pass filters to 
cover the hf range. The appropriate filter is 
automatically selected by the TRA 931P when 
the operating frequency or channel is set. The 
selectivity introduced by the filter units virtually 
eliminates the mutual interference resulting from 
antenna to antenna coupling. 

Automatic control of the filter unit and auto- 
matic antenna tuning maintain the simplicity and 
speed of operation of the basic TRA 931P 
transceiver. 

A low temperature version of this transceiver 
designated TRA 931PL offers an extended low 
temperature working range down to —40°C. 


TECHNICAL SPECIFICATION 

Frequency range: 1.6-30 MHz 

Channels 

28 400 channels in 1-kHz steps selected by 5 
in-line switches (manual) 

8 preset channels within the range selected ona 
separate channel switch 

Synthesized frequencies derived from TCXO, 
locking time less than 2s 

Interpolation between 1-kHz steps selected by 
front panel search control 

Operating modes: usb, Isb, am, voice or 1-kKHz 
keyed tone 

Frequency stability: +2 ppm over the tempera- 
ture range at 25°C. Accuracy at 25°C>1ppm 
Receiver ssb sensitivity: 1 V pd rfinput giving 
10mW af output with s/n ratio of not less than 
15dB 

Selectivity 

(ssb) 6dB b/w 2kHz minimum, 40dB b/w 6kHz 
max 

(am) 6dB b/w 8kHz minimum, 55dB b/w 40kHz 
max 
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TRA 931P hf/ssb transceiver and MA 4222 teleprinter modem 


Transmitter power output 

(high power) ssb 20W pep +1.5dB, cw 20W 
+1.5dB 

(low power) reduction of 7.5 +1.5dB 

Power supply 

(portable operation) 24V 3.5Ah ni-cad 
rechargeable battery MA 934 

(vehicle operation) 12/24V dc power unit type 
MA 937 or TA 4044B 

(static operation) 100-125/200-250V 45-60 Hz 
power unit type MA 949 

Consumption: 2A for ssb average speech 
Antennas: 2.4m (8ft) whip (for operation above 
2MHz), long wire or dipole 


Temperature range 

(TRA 931P) —10 to +55°C 

(TRA 931PL) —40 to +55°C (storage) —40 to 
+70°C 

Height: 166mm (4.6in) 

Width: 366mm (14.4 in) 

Depth: 275mm (10.8in) 

Weight (basic TRA 931P unit): 5kg (111Ib) 
(operational manpack with handset, whip 
antenna, ni-cad batteries, haversack and carry- 
ing frame): 11 kg (24 |b) 


Manufacturer: Racal-Tacticom Limited, Read- 
ing, Berkshire 


UNITED STATES OF AMERICA 


10H/WP Hand-Held SSB Trans- 
ceiver 


The 10H/WP Ssb Transceiver is a hand-held 
weatherproof unit providing two channels within 
the 2 to 830 MHz frequency range with an output 
power of 15 watts pep. It is fully solid-state and 
makes use of five integrated circuits. 


TECHNICAL SPECIFICATION 

Operating mode: single sideband usb (A3J) or 
Isb (A3J) 

Antenna: single frequency 60in (152cm) tele- 
scoping whip antenna. 500 coaxial-fed dipole 
(optional) 

Battery source: self-contained ni-cad battery 
packs with provisions for external power source 
or charger. 

(duty cycle) 8h at 10% transmit 


Temperature range: 0—50°C 
Semiconductors: 5 |Cs, 15 transistors, 19 
diodes 

Receiver sensitivity: 2mV for 16dB SINAD 
Selectivity 

(at —6dB) 2kHz 

(at —60dB) 6kHz 

Audio output: 200 mW 

Transmitter power output: 15W pep 
Height: 11in (28cm) 

Width: 4.5in (11.5cm) 

Depth: 2.5in (6.3cm) 

Weight: 4.4lb (2kg) 


Manufacturer: International Telecom Systems, 
Foster City, California. 


10H/WP ssb transceiver 


AN/PRC-15 HF SSB Transceiver 


The AN/PRC-15 is a synthesized wide-band 
transceiver for two-way communications in the 2 
to 30 MHz frequency range. With digital synthes- 
izer tuning, the transceiver covers the full hf 
range in 100Hz steps providing up to 280 000 
communication channels in either usb, Isb, am 
or cw mode. The synthesizer is controlled with 
six decade switches. 

As a manpack, the transceiver has a rated 
15-watt output. When used as a mobile 
(vehicle-mounted) station or fixed base station, 
transceiver power can be increased to 100 watts 
by the addition of an accessory linear amplifier. 
All accessories are available to adapt the trans- 
ceiver to a particular application. 

The AN/PRC-15 is a fully modularised unit and 
is particularly suited for military applications in 
dense jungle and hilly terrain. It has the full hf 
spectrum available. 

The transceiver is a completely sealed, water- 
tight unit and can be pressurised for added 
protection against the elements. A full range of 
accessories is available. 


TECHNICAL SPECIFICATION 

Frequency range: 2-30 MHz 

Frequency control: synthesize (tuned with 6 
decade switches) 

Frequency channels: 280 000 in 100Hz steps, 
2-30MHz in either upper sideband or lower 
sideband giving effectively 560 000 channels 
Frequency stability: 0.0005% 

Operating modes: |sb, usb, am, cw 

Antenna coupling: internal L-section tuner 
matches whip, long wire, and dipole antennas 
fed with 50 transmission line. Tuning by the 
front panel meter 

Power supply 

(internal) 12.5V 7Ah capacity, sealed secon- 
dary battery system 

(external) 12.6V battery, with accessory PRC- 
158CS battery charger/ac power supply 
Transmitter power output: 15W pep (+1 dB) 
Harmonic suppression: better than 40dB 
referred to pep 

Modulation input: input impedance 3000. 
Input level 3-100mV 

Cw operation: 30wpm with hand key 

Af bandwidth: 400-3000Hz 

Receiver sensitivity: <1 V (10dB s/n) 
Selectivity 

(6dB) 2.5kHz minimum 

(60dB) 6.5kHz max 

Image rejection: better than 80dB 

Af power output 

(external loudspeaker) 2.5W (max) into 8Q 
(headphones) 50mW (max) into 1500 
Clarifier range: better than +300Hz 


AN/PRC-104 HF/SSB Manpack 


The AN/PRC-104 is being produced by Hughes 
under contract from the US Naval Electronic 
Systems Command following exhaustive tests 
by the US Marines, the US Air Force, and the US 
Naval Electronics Laboratory Centre. Users are 
the US Marines, US Air Force, US Navy and 
Sweden's national defence forces. It is solid- 
state, micro-miniaturised and uses large-scale 
integrated circuits (isi), claimed to be the first 
known use of Isi in a high-frequency military 
radio. Normal use would be up to 300 miles (480 
kilometres) for the backpack version, but it also 
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AN/PRC-15 hf/ssb transceiver 


Audio output level: <6dB (for an input level 
variation of 10 4V—1 V) 

Temperature range: 0—-55°C 

Environment (storage): 40-70°C. Fully dust- 
proof and waterproof. Submersible to 1m of 
water for 1h. 

Height: 5in (12.7cm) 


has a range of hundreds of miles off the 
skywaves. The receiver-transmitter unit is also 
made for use with a 100 watt two-man-portable 
system, the AN/PRC-105. There are 400-watt 
vehicular and base station systems, the AN/ 
MRC-138 and AN/GRC-193 respectively, which 
use the receiver-transmitter unit with the 
Hughes-produced loudspeaker amplifier and 
teletype converter unit, the AM-6879/URC. The 
AN/PRC-104 was temporarily designated 
HC-191 for overseas sales. 

The British company Redifon obtained mar- 
keting rights for the AN/PRC-104 in 1978 for the 
UK, Africa, parts of Asia and the Middle East. 


Width: 15in (38.1cm) 

Depth: 11in (27.94cm) 

Weight (incl handset and whip): 9kg (19.81b) 
(incl attached battery box) 


Manufacturer: International Telecom Systems, 
Foster City, California. 


TECHNICAL SPECIFICATION 

Frequency range: 2—30MHz in 100Hz steps 
Channels: 280 000 

Power output: 20W 

Temperature range: —46 to + 71°C 

Mttr: 15 minutes 

Height: 2% in (6.6cm) 

Width: 10/2in (27.6cm) 

Depth: 12% in (32.6cm) 

Weight: 14|b (6.4kg) 


Manufacturer: Hughes Aircraft Company 
Ground Systems Group, Fullerton, California. 
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AN/PRC-104 hf/ssb manpack 
AN/PRC-74 HF/SSB Manpack 


The AN/PRC-74 was developed by Hughes for 
the US Army in 1965. Approximately 6000 were 
built. It is a fully ruggedised, militarised high- 
frequency single sideband transceiver which is 
transistorised, lightweight, and man-portable. It 
has two wet or dry battery packs. 


TECHNICAL SPECIFICATION 
Channels: 16 000 

(including power supply) 
Height: 12in (30.48cm) 
Width: 12in (30.48cm) 
Depth: 3% in (9.5cm) 
Weight: 14/2 |b (6.5kg) 


Manufacturer: Hughes Aircraft Company 
Ground Systems Group, Fullerton, California. 


AN/PRC-74 hf/issb manpack 


SC120D HF/SSB Radio 


The improved SC120D Patrolfone transceiver 
has a solid-state broad-band linear amplifier, 
operating directly from a 12-volt battery, with a 
power output of up to 20 watts over the 2 to 
10MHz frequency range. The multitude of indi- 
vidual tuning coils, the complex bandswitching 
and time-consuming channel alignment have all 
been eliminated. The result is a completely 
self-contained, 23-channel transceiver, with 
high performance specifications, small size, low 
weight, and great flexibility. 

It is designed for manpack, portable mobile 
and fixed single sideband or cw operation under 
the most severe environmental conditions. A 
range of antennas is available for short-, 
medium- and long-range communications. The 
Patrolfone is completely self-contained and is 
set up for operation in as little time as 30 
seconds by non-technical operators. 

Night-time channel selection and tuning is 
provided by a channel selector end stop and 
switch-operated, lighted front panel meter. 

Each channel may be set to any frequency in 
the tuning range. Crystals may be replaced in 
the field with no tools or realignment. 

The special alc system controls the gain of the 
entire transceiver so that full output is achieved 
without overload, whether the operator whispers 
or shouts. The alc automatically reduces the 
gain if the transmitter is mismatched or operated 
with shorted or disconnected antennas. 

The rugged shock-resistant design is fully 
waterproof and may be operated out of doors in 
all environments. 


TECHNICAL SPECIFICATION 

Frequency range: 2—10MHz 

Channels: 23 on any frequency in the range 
Operating modes: A3J (usb/Isb); A1(cw); A3H 
(compatible am) 

Transmitter power output 

(ssb) 20W nominal, 15W minimum (pep) 

(cw) 10W minimum. (Power output may be 
restricted by alc adjustment) 


AN/PRC-74B HF Manpack 
Transceiver 


The AN/PRC-74B is a manpacked, high- 
frequency, single sideband/continuous-wave 
radio set. It operates on a one-way reversible 
basis, using a single frequency for both transmit 
and receive functions. Tuning is manual. The 
transmitter may be operated by either a push- 
to-talk microphone or a telegraph key. 

It was used by special forces units and military 
assistance teams in South-east Asia. It provides 
long-range patrols with ameans of communicat- 
ing with their base stations. It is interoperable 
with other high-frequency single sideband 
radios such as the AN/GRC-106. 


AN/PRC-515 Portable 
Communications Central 


The modular construction and compatibility of 
the AN/PRC-515, 20-watt hf packset offers addi- 
tional flexibility for custom installations. Vehicu- 
lar mounts have been developed to use the 
packsets as vehicular installed transceivers. 
Mounts are also available to allow the packset 


HF/SSB Vehicle Transmitter/ 
Receiver VCS-801 


The VCS-801 hf/ssb radio is the vehicular ver- 
sion of the AN/ARC-98(V) hf/ssb airborne radio 
developed for the US Army. The VCS-801 is 
designed to provide non-line-of-sight communi- 
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SC120D hf/ssb radio 


Power source: 10.5-14V dc 

Consumption: 1—2A average voice 
Frequency stability: + 100Hz typical 
Receiver sensitivity: 1V input for 500mW 
output. 0.5V for 10dB (s+n)/n 

Selectivity: 2.4kHz —6dB max, 5kHz —40dB 
minimum 

Image rejection: —60dB 

Af power output: 500 mW 

Consumption: 140mA (handset); slightly more 
at high af output 

Power supplies 

(internal batteries) 12V 2.2A ni-cad; 8 type d 
torch cells 

(external batteries) nominal 12V vehicle battery 


The AN/PRC-74 radio was first issued for user 
tests in 1964. In 1966 this radio was modified to 
provide a continuous wave transmission Ccapa- 
bility. The modified set, the AN/PRC-74A, was 
initially delivered for Army use in June 1966. The 
AN/PRC-74B, issued to Army units in early 1967, 
incorporated another modification which 
extended the set’s frequency range from 2 to 
12MHz to 2 to 18MHz. 


TECHNICAL SPECIFICATION 

Frequency range: 2—18MHz 

Power source: BB-418 ni-cad battery or 
BA-386 dry cell battery 

Antenna: 10ft (8m) whip (manpack) doublet, or 
slant wire 


receiver-exciter and control to be used with 
vehicular-mounted 100 and 400-watt rf power 
amplifiers. 

Special installation using the AN/PRC-515 
receiver-exciter and control are not limited to 
vehicles. Rockwell-Collins have delivered hf 
transceivers that mated the AN/PRC-515 
receiver-exciter and control to the 718U-5, 


cations throughout the hf spectrum. Communi- 
cation may be by voice, cw, data, fsk teletype, or 
narrow-band secure voice using applicable 
modems. A re-transmission mode is available to 
provide automatic two-way relay with other 
radios. 

One basic set of modules is used in all the 


Ac power supply: SC130 (120) ps, 230/115V, 
50/60 Hz (optional) 

Environment: fully waterproof 

Temperature range: —30 to +60°C 

Height: 4.375in (11cm) 

Width: 10.75in (27cm) 

Depth: 12.25in (31cm) 

Weight 

(transceiver only) 111b (5kg) 

(with batteries) 13lb (6kg) 

(with batteries, carrying bag, whip and mic- 
rophone) 16.4|b (7.5kg) 


Manufacturer: Southcom International Incor- 
porated, Escondido, California. 


Channels: 16 000 at 1kHz intervals 

Range 

(whip antenna) 15m 

(doublet) 30m 

(slant wire) 500m 

Power output: 15W 

Operating modes: ssb (voice) or cw (code) 
Height: 18in (45.7cm) 

Width: 12in (80.4cm) 

Depth: 33¢in (8.6cm) 

Weight: 28lb (12.7kg) (manpacked, with dry 
cell battery) 


Manufacturer: Hughes Aircraft Company, Ful- 
lerton, California. 


100-watt power amplifier-antenna coupler. This 
equipment was enclosed in two suitcases and 
included an fsk modem to interface with the 
user's teletypewriter facilities. 


Manufacturer: Rockwell International, Collins 
Telecommunications Products Division, Cedar 
Rapids, lowa. 


radio set configurations of the VCS-801 and 
AN/ARC-98. Special mounts are available for 
installation in high shock environments, such as 
in tracked vehicles. 

In addition to the US Army, substantial quan- 
tities of this equipment have been delivered to 
Iran. 
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TECHNICAL SPECIFICATION 

Frequency range 

2-30 MHz, 100-Hz channel spacing 

1.5-30 MHz (optional) 

Operating modes: usb, Isb, ame, fsk, data, or 
cw including nbsv 

Primary power source: 24V dc 

(transmit (voice) mode) 25A 

(receive) 1.6A 


AN/GRC-106A Transmitter/Receiver 


The AN/GRC-106A is a high-frequency, single 
sideband receiving/transmitting radio set, 
especially designed for short-to-long distance 
tactical communications. It operates on any one 
of 280 000 selectively tuned channels, spaced 
in 100-Hz increments in the 2 to 30MHz fre- 
quency range. A vernier tuning control provides 
frequency variations of +500Hz, allowing 
reception on any frequency in the operating 
range. This ensures compatibility with existing hf 
equipment. 

The AN/GRC-106A is used for receiving and 
transmitting upper sideband, compatible 
amplitude-modulation, and continuous-wave 
signals in half-duplex operation over 50 to 1500 
miles (80 to 2414 kilometres). Conventional 
double sideband amplitude-modulated signals 
can be received but not transmitted. 
Frequency-shift-keyed signals can be received 
and transmitted using the appropriate ancillary 
radio-teletype terminal equipment and primary 
power source. 

Low power drain and high reliability are 
achieved by employing solid-state circuits to the 
maximum extent. Use of a crystal-controlled 
synthesizer and triple if Conversion improve 
performance further. 

Although primarily intended for use as a 
mobile radio link in a communications network 
the AN/GRC-106A may be used ina fixed mobile 
station, with a doublet antenna in place of the 
whip antenna to increase circuit path reliability 
and extend the effective range of operation in 
certain directions. 

Major components are the RT-834()/GRC 
receiver/transmitter, and the AM-3349()/GRC- 
106 radio frequency amplifier. When installed in 
a fixed station the two units are stack-mounted 
and secured to mounting MT-3140()/GRC-106. 

When used in vehicles the AN/GRC-106A 
operates in three modes: upper sideband voice, 
upper sideband compatible am and continuous 
wave. It has a planning range of 50 miles (80 
kilometres) for ground wave and 100 to 1500 
miles (161 to 2414 kilometres) for sky wave. It 
has been extensively field tested. 

It may be used with various manpack hf 
equipments. Its vernier tuning (600 Hz about any 
100-Hz steps) provides compatible communi- 
cations with less accurate or stable am and 
radio teletype terminal equipments. 


TECHNICAL SPECIFICATION 

Frequency range: 2-30 MHz 

Channel spacing: 100Hz 

Available channels: 280 000 

Range of communication 

(ground-wave) 50 miles (80km) nominal 
(sky-wave) 100-1500 miles (161-2414km), 
depending on terrain, frequency, antenna, time, 
and atmospheric conditions 


Mobile Communications Central 
VC-114 Series 


The Mobile Communications Central VC-114 
provides communications in the hf/vhf/uhf fre- 
quency ranges. It features three transceivers 
which provide optimum power levels, opera- 
tional modes, and frequency coverage. 

It contains three solid-state transceivers 
718U-5 (hf), VHF-208 (vhf) and the AN/ARC-159 
(uhf) mounted in two rainproof enclosures. 
These transceivers are automatically tuned, 
permitting use by unskilled personnel and 
ensuring rapid and proper operation. 
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Rf power output: 400W, or 100W pep or 
average power front panel selectable 
Receiver sensitivity: (ssb) 1 uV (10dB(s+n)/n) 
Selectivity 

(at —3dB) 3.4kHz 

(at —80dB) 10kHz 

Dynamic range: better than 80dB 

Af output: 2W into 6000 

Spurious rejection: 80dB 


Manufacturer: Hoffman NavCom Systems, EI 
Monte, California. 


AN/GRC-106A transmitter/receiver 


Transmitting modes: usb, cam, cw and fsk 
Receiving modes: dsb/am, cw and fsk 

Type of control: crystal-controlled synthesizer 
referenced to highly-stable 5 MHz internal stan- 
dard 

Frequency stability 

(long-term) 1x 107 

(short-term) 5x 107 

Audio output power: adjustable from 0 to not 
less than 2W 

Audio frequency response: 300-3500Hz 
(+3dB) 

Power source: 22-30V dc 

Power requirements: <1215W 

Antenna: 15ft (4.5m) whip or doublet 
Antenna impedance: 50 2 nominal 
Temperature range 

(operating) —40 to +65°C 

(storage) —80 to +65°C 


Hf coverage is provided by 280 000, 100-Hz 
channel increments in the 2 to 30MHz band. 
Nominal transmit rf power output is 100 watt pep 
(or average) in all modes including usb, Isb, cw 
and am (ame transmit, am reception). 

Vhf coverage is provided by 1440, 25kHz 
channel increments in the 116 to 151.975MHz 
band with 20 watts, nominal transmit rf power. 
Uhf coverage is provided by 7000, 25kHz 
channel increments in the 225 to 399.975MHz 
band with 10 watts, nominal transmit rf power. 

The VC-114 may be equipped with an adap- 
tive communications control head and control 
unit. Adaptive communications continually 
sample the available channels to establish 


Receiver noise figure: <12dB 
Transmitter rf power output 

(ssb) 400W pep (nominal) 
(compatible am) 400W pep (nominal) 
(cw) 200W average (nominal) 

(fsk) 200W average (nominal) 


Receiver/ 
transmitter Rf amplifier 
Height 18in (45.7cm) —_18in (45.7cm) 
Width 13in (83cm) 13in (83cm) 
Depth 7in (17.8cm) Yin (22.9cm) 
Weight 46lb (20.9kg)  68Ib (30.68kg) 


Manufacturer: Cincinnati Electronics Corpora- 
tion, Cincinnati, Ohio. 


automatically the most desirable communica- 
tions link. 

It is available with all the necessary cables, 
audio devices, antennas, and other acces- 
sories, allowing customer installation in a variety 
of vehicles or fixed stations. 

Various elements of the VC-114 are available 
to the user who does not require the frequency 
coverage of the entire system. Rockwell-Collins 
has supplied the vhf and uhf sections of the 
VC-114 (VC-114A) for installation in Land Rov- 
ers where the vhf/uhf enclosure may be 
mounted in the back of the vehicle, or in other 
locations specified by the user. 

Another adaption of the VC-114 (VC-117), 


installed in M151A-2 vehicles, was delivered toa 
user whose requirements included front seat 
operation of the equipment. 

For the custom installation on an M151A-2 
military vehicle the VHF-2BB vhf and AN/ARC- 
159 uhf transceivers were mounted into the 
vehicle’s dash panel. An environment-proof, 
100-watt 718U-9 transceiver was selected to 
provide hf communications. Attendant to the 
basic communications equipment, an_ fsk 
modem installed in a separate enclosure with an 
asr tele-typewriter was provided for each vehi- 
cle. Full re-transmit capabilities for the three 
transceivers were also incorporated into the 
installation. 


Manufacturer: Rockwell International, Collins 
Telecommunications Products Division, Cedar 
Rapids, lowa. 


VC-114A communications central installation 
in a Land Rover 


Mobile Communication Central 
VC-117 


The VC-117 offers communications in the hf/ 
vhf/uhf frequency ranges for tactical operations 
in mobile applications. It consists of three trans- 
ceivers which provide optimum power levels, 
operational modes, and frequency coverage 
compatible with a variety of tactical communica- 
tions equipment. 

The three basic transceivers are the 718U-9 
(hf), VHF-20B (vhf), and the AN/ARC-159 (uhf), 
offering completely independent operations in 
the three frequency ranges. 

The hf coverage is 2 to 30MHz in 280 000, 
100Hz channel increments. Power output is 100 
watts pep or average in usb, Isb, cw, am (ame 
transmit, am reception), and narrow-band sec- 
ure voice (upper or lower sideband). The vhf 
coverage is 116 to 151.975 MHz in 1440, 25kHz 
channel increments with 20 watt am power. The 
uhf coverage is 225 to 399.975MHz in 7000, 
25kHz channel increments with 10 watt am 
output. 

All the equipment is automatically tuned, 
enabling it to be used by unskilled personnel 
and ensuring rapid and proper operation while 
the vehicle is in motion. 

Separate speakers and handsets are pro- 
vided for each transceiver, allowing totally inde- 
pendent or integrated re-transmit operation. 

There are individual equipment entries for full 
details. 


Manufacturer: Rockwell International, Collins 
Telecommunications Products Division, Cedar 
Rapids, lowa. 
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VC-117 installation in a.M151 Jeep 
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HF/SSB Transceiver RF-822 


The RF-822 is a four-channel mobile ssb trans- 
ceiver system providing 110 watts output over 
the 2 to 18MHz frequency range. 

The rugged militarised construction of the 
RF-822 provides a high degree of protection 
from damage due to rough handling, shock, 
vibration, dust and rain. The cover (ribbed to 
provide extra strength), case and chassis are 
manufactured from heavy gauge, aluminium, 
painted with military specification vinyl-based 


AN/MRC-108 Mobile 
Communications Central 


The US Armed Forces AN/MRC-108 vehicular 
system was developed by Rockwell-Collins with 
several hundred systems installed and tested on 
M151A-1 military vehicles before delivery. The 
AN/MRC-108 features hf, uhf, vhf/fm, vhf/am 
fixed transceivers with removable manpacks. 
In parallel with the AN/MRC-108 installation on 
M151A-1 military vehicles, Rockwell-Collins was 
contracted by the US armed services to design 
and supply installation kits that permitted the 
AN/MRC-107A or AN/MRC-108 communica- 
tions equipment to be installed in US Army 
M113A-1 armoured personnel carriers. A prim- 
ary requirement was that two technicians using 
normal hand tools should be able to transfer and 
have all the equipment operational within one 
hour. Significant quantities of two separate 
types of installation kits were delivered. The 
AN/MRC-108 installation kits were also required 
to interconnect between the communications 
equipment and the M113A-1’s normal intercom 
and control system and operate with the audio 
devices in the vehicle crew's protective helmets. 


Manufacturer: Rockwell International, Collins 
Telecommunications Products Division, Cedar 
Rapids, lowa. 


AN/MRC-108 communications central 


AN/FRT-85(V) HF Transmitter Type 
618B 


Type 618B is a four-channel, frequency- 
synthesized, independent sideband, forced 
air-cooled, high-frequency transmitter for fixed 
station or transportable use. Peak power is 
200kW over the 2 to 30MHz frequency range 
with 2 to 1vswr mismatch. The transmitter is 
automatically tuned in less than 30 seconds and 
is designed for remote-control. 

Type 618B is the first linear 200-kW transmitter 
which meets dca requirements. It combines 
high power with fast tuning while maintaining 
levels of acoustic noise as low as 70GB. Inter- 
modulation between the voice channels is 
—43dB or better; harmonic and spurious levels 
are reduced to 80dB below full rated output 
power. 

It is a push-button sequentially programmed 
transmitter that uses solid-state logic circuits. 
The modulator-synthesizer is operated first by 
pressing the standby button, which allows the 
normal control logic circuits to sequence the 
transmitter to standby, then by pressing the 
operate button for the selected frequency. To 
change frequency, the operator selects the 
desired frequency and then presses the tune 
button to operate automatic sequencing 
through the tune cycle. A front panel meter 
indicates peak power level, helping the operator 
to avoid over-drive. Seventeen of these transmit- 
ters were supplied to the US Navy. 


TECHNICAL SPECIFICATION 

Rf output power 

(pep) 200kW 

(average) 100kW 

Operating modes: AO, A1, A2, A3E, A3A, A3B, 
A3J, AQB, F1, F4 


olive drab paint. An externally-mounted fan 
circulates cooling air through the unit's central 
heat sink during transceive periods without 
affecting the dust- and splash-proofing. A 
heavy-duty shock mount is provided for installa- 
tions where intense shock and vibration are to 
be encountered. 

The companion four-channel antenna cou- 
pler, the CU-822, permits the transceiver to be 
used with 9-, 16-, 24- or 35-foot (2.7-, 4.9-, 7.3- or 
10.7-metre) whip or 75-foot (23-metre) long-wire 
antennas. Coupler channelling information and 


Frequency range: 2-30 MHz 

Frequency increments: 100Hz 

Tuning: automatically within 30s, or manually 
Frequency stability: better than 1 x 108 for any 
24h; 1MHz external input is available for 
increased stability 

Power requirements: 200-240, or 440-480V 
ac; 50/60Hz, 3-phase, 375kVA 

Power factor: >0.9 

Altitude: full power up to 7500ft (2286m) 
Temperature range 

(operating) 0-54°C 

(storage) —40 to +75°C 

Relative humidity: up to 95% 


AN/FRT-85(V) hf transmitter 


power is provided from the transceiver over 
multi-conductor cable. A simple yet efficient, 
coupler design assures high reliability and pro- 
vides simple set-up and repair. 

The RF-822 is supplied as a complete system, 
including the four-channel transceiver, shock 
mount, hand microphone, headset and coupler 
(less antenna). 


Manufacturer: Harris Corporation, Rochester, 
New York. 


Cooling system: forced filtered air self- 
contained within transmitter cabinets except 
liquid-to-air heat exchanger 

Mtbf: 600h 

Mitr: 1h 

Availability: 99.8% 

Height: 84in (213.4cm) 

Width: 279in (7.08m) 

Depth: 44 in (111.7cm) 

Weight: 12 000Ib (5443kg) 


Manufacturer: Continental Electronics 
Manufacturing Company, Dallas, Texas. 


— 


AN/FRT-75 LF/MF Transmitter Type 
216A 


The AN/FRT-75, Type 216A, is a synthesized 
communications transmitter, for cw and fsk 
operation, and operating over the 100 to 500 kHz 
frequency range. It can be van-mounted. High 
efficiency is achieved by tuning plate and grid of 
final amplifier and operating in Class C. The 
216A can be remotely controlled in standby 
position with key line open. High voltage is 
re-applied by closing key line from remote 
location. 


AN/URC-79 HF/SSB Transceiver 


The AN/URC-79 is an hf/ssb transceiver with 
1kW pep power output and 1 kW average power 
output. It is available with up to ten channels, 
covering the 1.6 to 30MHz range. An SR-206 or 
SR-210 transceiver is used as a receiver-exciter, 
and an SR-110 linear amplifier and power sup- 
ply, with an SR-820 data modem complete the 
transceiver system. All units are contained in a 
72inch (182.8cm) metric rack cabinet and all 
units are slide mounted except for the power 
supply. In addition to voice cw modes of opera- 
tion one wide shift (+425Hz) and two narrow 


AN/TRN-30 Radio Navigation 
Beacon 


The AN/TRN-30 Radio Navigation Beacon set is 
a ground radio low-to-medium frequency, 
multi-mode beacon transmitter developed for 
the US Army. It is classified as Army Standard A 
equipment. 


OG-70FRT-80 HF Transmitter Type 
616C 


Type 616C linear amplifier is a high spectral 
purity equipment designed for cw (AO, A1) 
operation using an externally located synthes- 
izer. The transmitter is automatically tuned over 
the 5 to 28MHz frequency range. All hum and 
noise in a 1Hz bandwidth are 80dB below the 
carrier. Average power levels of 5, 10 or 20kW 
can be selected from the front panel or from an 
operating console at a local or remote location. 
The amplifier is contained in a single cabinet 
and operates efficiently between 32 to 122°F (0 
to 50°C), at up to 95 per cent relative humidity 
and at altitudes up to 5000 feet (1524 metres) 
above sea level. 


TECHNICAL SPECIFICATION 
Rf output power: 5, 10, 20kW 


HF Transmitter Type 616B 


Type 616B is a high frequency independent 
sideband communications transmitter that will 
deliver 10kW pep at any frequency in the 2 to 
30MHz range. It is ruggedly constructed to 
provide reliable service in either fixed or trans- 
portable hf communications systems. This 
design meets the specifications set by the 
Defense Communications Agency (DCA Cir. 
175-2A). 

Solid-state devices are used in all except the 
pa and driver stages where reliable tetrode 
tubes are used. Frequencies may be changed 
automatically in 5 to 15 seconds. 

Semi-automatic and manual tuning are both 
accomplished by using convenient, front panel 
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TECHNICAL SPECIFICATION 

Power output: 10kW 

Types of emission: fsk (F1) or cw (A1) 
Frequency range: 100—-500kHz in 6 bands 
Frequency stability: 1 x 108 for 24h 
Frequency change increments: 0.1 Hz per s 
Keying speeds: up to 100bd 

Power source: 230V ac, +5% 50/60Hz, +5%, 
3-phase 

Power consumption: 20kVA max 

Altitude: 10 O00ft (048m) above sea level 
Temperature range: 0-50°C 

Humidity: up to 95% 


shift (+42.5Hz) fsk modes are provided. The 
two narrow shift modes can operate separately 
or in diversity. Special circuits are provided to 
centre received tty for minimum distortion. 


TECHNICAL SPECIFICATION 

Power output 

(pep) 1000W 

(average) 1000W 

Frequency range: 1.6-30MHz 

Number of channels: up to 10 channels 
Channel change time: 3s max 

Vswr: infinite (1.5:1 for max power transfer) 
Output impedance: 500 


It is a multi-mode lightweight, low frequency 
radio navigation ground beacon designed to 
operate with conventional airborne adf such as 
the AN/ARN-59 and AN/ARN-83 in the 200 to 
535kHz and 1605 to 1750kHz frequency 
ranges. It can be set up for four modes of 


Frequency range: 5-28MHz 


Rf input level: 20mW 

Tuning 

automatically within 30s 

manually . 

Types of emission: cw (AO, A1) 

Power requirements: 208 V ac, 3-phase, 4-wire 
Altitude: full power, 5000ft (1524m) above sea 
level 

Temperature range 

(operating) 32-122°F (0-50°C) 

(storage) —40 to +167°F (—40 to + 75°C) 
Relative humidity: up to 95% 

Cooling system: forced filtered air (external) 
Height: 841i) (213cm) 

Width: 60in (152cm) 

Depth: 30in (76cm) 

Weight: 3000Ib (1361 kg) 


Manufacturer: Continental Electronics 
Manufacturing Company, Dallas, Texas. 


OG-70FRT-80 transmitter 


controls and digital dials. The operator is in 
complete control throughout these tuning sequ- 
ences. 


TECHNICAL SPECIFICATION 

Rf output power 

(2-tone) 10kW pep (average) 5kW 

(optional) 10kW average 

Operating modes: isb, dsb, ssb, am, cw, fsk, 
fax 

Frequency range: 2-30MHz 

Frequency increments: 100Hz 

Tuning: automatic within 15s, semi-automatic, 
or manual 

Frequency stability: better than 1 x 108 for any 
24-h period (1 MHz external input, optional) 
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CABINET SIZE 

Height: 84in (213.4cm) 

Width: 98in (248.9cm) 

Depth: 44in (111.7cm) 

Weight: approx 1900|b (860kg) 
EXTERNAL COOLING SYSTEM 

Height: 48in (121.9cm) 

Width: 24 in (60.9cm) 

Depth: approx 36in (91.4cm) 


Manufacturer: Continental Electronics 
Manufacturing Company, Dallas, Texas. 


Power consumption: 2.5kVA to 1000W aver- 
age output 

Primary power 

115/230V ac 50-60Hz 

440V 60Hz 3-phase (optional) 
Cooling: forced air 

Temperature range: —30 to +60°C 
Height: 72in (182.8cm) 

Width: 20/2 in (52.1 cm) 

Depth: 22in (55.9cm) 

Weight: 320|b (145.1kg) 


Manufacturer: Scientific Radio Systems Incor- 
porated, Rochester, New York. 


operation: Pathfinder 15-foot (4.5-metre) and 
30-foot (9.1-metre) antennas, tactical and semi- 
fixed. 


Manufacturer: Hoffman NavCom Systems, El 
Monte, California. 


Voltage requirements: 230V ac 50/60Hz, 
3-phase (others available) 

Altitude: full power up to 10 OOOft (3048m) 
above sea level 

Temperature range 

(operating) 0-54°C 

(storage) —40 to +75°C 

Cooling system: forced filtered air, internal 
blower 

Height: 78in (199cm) 

Width: 54in (138cm) 

Depth: 40in (101cm) 

Weight: 3000!b (1361 kg) 


Manufacturer: Continental Electronics 
Manufacturing Company, Dallas, Texas. 


70 


AN/FRT-89 MF Transmitter Type 314 
(E) 


Type 314 (E) communications transmitter is a 
highly efficient, solid-state transmitter that has 
instantaneous channel selection capability over 
its normal 410 to 530kHz operating range. The 
transmitter is designed for unmanned operation, 
and all transmitter operational functions can be 
activated and monitored by remote-control. 
Special circuitry and drive techniques enable 
the transmitter to operate with high overall 
efficiency (greater than 70 per cent) and with a 
severe vswr mismatch at its antenna terminals. 
The transmitter operates reliably into +45° load 
angles, and vswr's in excess of 3 to 1. A 


TRS Series SSB Transceiver 


The TRS Ssb Transceiver is fully synthesized 
and operates between 1.6 and 30MHz in 
100-Hz steps. It has 284 000 channels, and the 
frequency is selected by front panel digital 
thumbwheel switches. 

It is fully solid-state, with more than 50 inte- 
grated circuits, and has a wide selection of 
operational modes and achoice of power output 
levels. 


TECHNICAL SPECIFICATION 
Frequency range: 1.6-30MHz 


HF Synthesized Receiver SR-2070 


The Model SR-2070 Hf Receiver is a surveillance 
receiver designed to accept a wide variety of 
standard modules. The unit is fully modularised, 
with high performance and a synthesized local 
oscillator. 

It is a self-contained hf receiver capable of 
local (manual) control or remote-control via a 
variety of interface options. In conjunction with 
the memory hand-off unit, the receiver has a 
master/slave system. 

A liquid: crystal display which presents com- 
plete receiver tuning information at one focal 
point improves the shock and vibration resis- 
tance of the equipment by eliminating conven- 
tional tuning and signal strength meters. Thereis 
a display that can be easily read under all 
ambient lighting by the combination of the Icd 
and electro-luminescent back lighting. 


TECHNICAL SPECIFICATION 

Frequency range: 0.5-30 MHz 

Type of reception: am, fm, cw, usb, Isb 

If bandwidths (any 3 standard): 1, 2, 4, 8, 12, 
16kHz 

Frequency stability: 1x10~© per day 

Noise figure: 10dB 

Image rejection: 80dB,:minimum 

Frequency resolution: 10Hz 

Rf attenuation: 0-40dB, 20-dB steps 

Input impedance: 50 nominal 

Vswr: 3:1 max 
Input power: 
400Hz; 100W 
Temperature range 
(operating) O-50°C 

(storage) —40 to +60°C 
Relative humidity: up to 95% 
Height: 13.3cm (5.25in) 
Width: 48.3cm (19in) 

Depth: 53.3cm (21 in) 
Weight: 24.8kg (55!b) 


115/230V/240 ac, +10%; 47- 


OPERATIONAL SPECIFICATION 
Designed to MIL-STD-461, Class 1A 


Manufacturer: Norlin Communications Incor- 
porated, Gaithersburg, Maryland 20760. 


SR-2070 receiver 
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six-channel keyer provides instantaneous selec- 
tion of any of six frequencies and communica- 
tions mode. The transmitter is self-contained 
and operates reliably between 32 and 122°F (0 
to 50°C) and at up to 95 per cent relative 
humidity. 

The US Coast Guard and US Navy have these 
transmitters in service. 5kW versions have been 
delivered to the Government of South Africa. 


TECHNICAL SPECIFICATION 

Power output 

(A1) 2kW 

(A2) 1kW 

Operating modes: cw, mcw (fsk, fax with 
optional keyer) 


Frequency stability: better than 0.0005% 
Channel spacing: 100Hz 
Operating modes usb (A3J), 
(3A3), cw (A1) 

Power requirements: 13.6V dc or 110/220V 
ac, 50-60Hz 

Temperature range: 0—55°C 

Receiver sensitivity 

(ssb/cw) 0.5uV (10dB s/n) 

(ssb/am) 1.5uV (16dB s/n) 


Isb (A3J), am 


Selectivity 

6dB 60dB 
ssb 2.5kHz 6.5kHz 
am 6kHz 18kHz 
cw 400kHz 1600kHz 


Frequency range: 410-530kHz 

Frequency stability: 1Hz for 60 days 
Frequency agility: switches to any frequency in 
less than 1s 

Input: 200, 208, 220, 230V ac 50/60Hz, 
3-phase, 4kVA (for mismatch load) 
Temperature range: 32—-122°F (0-50°C) 
Operating humidity: up to 95% 

Height: 72in (183cm) 

Width: 23¥2in (60cm) 

Depth: 26in (66cm) 

Weight: 580|b (263kg) 


Manufacturer: Continental Electronics 
Manufacturing Company, Dallas, Texas. 


Audio output 

(with internal spkr) 2.6 W max 
(with headphones) 10mW max 
Transmitter power output 
(Q0TRS) 90W pep 

(150TRS) 150W pep 
(400TRS) 400W pep 

Output impedance: 500 
Height: 6in (15.2cm) 

Width: 11 in (28cm) 

Depth: 17in (43.2cm) 


Manufacturer: International Telecom Systems, 
Foster City, California. 
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TR Series SSB Transceiver 


The TR ssb Transceiver has 12 channels (simp- 
lex or semi-duplex) in the 1.6 to 30MHz fre- 
quency range. It is of modular construction. 


TECHNICAL SPECIFICATION 

Frequency range: 2—20MHz 

(on special order) 2-830 MHz 

Frequency stability: 10ppm 

(on special order) 3ppm 

Number of channels: up to 12 

Operating modes: usb (A3J), Isb (A3J), am 
(A3H), cw (A1), fsk (F1) 

Power requirements: 12 or 24V dc (ac supply 
available) 

Temperature range: 10-60°C 

Receiver sensitivity: 1 uV (15dB s/n) 
Selectivity 


6dB 60dB 
ssb 2.5kHz 6.5kHz 
am 6kHz 18kHz 
cw 400 kHz 1600 kHz 


Audio output 
(with internal spkr) 2.5 W max 
(with headphones) 10mW max 


Transmitter power output 
(30TR) 30W pep 

(100TR) 100W pep 
(150TR) 150W pep 
(300TR) 300W pep 
(400TR) 400W pep 


Radio Receiver R-1444/UR 


Operating in the 0.5 to 30 MHz frequency range, 
the R-1444 receiver offers reception in cw/fsk, 
Isb, usb, am and fm modes. Developed for the 
US Army Electronics Command under Contract 
DA-28-43-AMC-02193 (E), it can be used while 
being carried or from a vehicle under severe 
environmental conditions. The R-1444 works 
from internal standard, D-cell batteries or exter- 
nal ac or dc power supplies to provide maximum 
versatility as a general-purpose receiver or as 
auxiliary equipment for direction-finding system 
operation. 


TECHNICAL SPECIFICATION 

Frequency range: 0.5-30 MHz 

Channel spacing: 100Hz 

Frequency standard: temperature compen- 
sated crystal oscillator (tcxo) 

Frequency stability 

(long-term) 5107 per year 

(short-term) 5x10’, (—32 to +65°C) 
Receiving modes: am, fm, cw/fsk, usb, Isb 
Noise figure: 10dB max 

Sensitivity (at 10dB (s+n)/n) 

(ssb, cw and fsk) 0.25 pV in 3kHz bandwidth 
(am) 1uV for 30% mod 1kHz tone in 4kHz 
bandwidth 

(fm) 0.8 nV for +8kHz deviation of 1 kHz tone in 
25kHz bandwidth 

If selectivity (3dB bandwidth) 

(1, 4, 25kHz bandwidth) centred at if centre 
frequency, 4:1 shape factor 

(500-3000 Hz) above centre frequency (usb) 
(500-3000 Hz) below centre frequency (Isb) 

If output: 0.25mW at 500 455kHz 
Headphone audio output: 10 mW minimum into 
6000 

Supply power 

internal standard batteries (D-cells) 

(10 each), 26V de, 115/230V ac, 50-400Hz 


AN/URT-17 and AN/FRT-55 HF 
Transmitters GPT-750 Series 


The established GPT-750 Series, AN/URT-17 
(USN) and AN/FRT-55 (US Army), is a family of 
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TR ssb transceiver 


Output impedance: 50 © 
Height: 5.5in (14cm) 
Width: 11 in (28cm) 
Depth: 16.75in (43.2cm) 


wANOWIOTH Ke ae 
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FREQUENCY ye 


cy ise USB, 
FSK 


Manufacturer: International Telecom Systems, 
Foster City, California. 


R-1444/UR hf receiver 


Power consumption 

(battery) 2.5W max 

(ac or dc) 3W max 

Temperature range 

(operating) —25 to +155°F (—31 to +68°C) 
(storage) —65 to +155°F (—54 to +68°C) 
Height: 5in (12.7cm) 


single sideband and general-purpose transmit- 
ters which offers a wide variety of capabilities for 
voice and data transmission. These transmitters 
cover the 2 to 32 MHz frequency range and carry 
a conservative rating of 750 watts pep and 1000 


Width: 7% in (18cm) 
Depth: 111'/16in (28cm) 
Weight (with batteries): 16lb (7.2kg) 


Manufacturer: Cincinnati Electronics Corpora- 
tion, Cincinnati, Ohio. 


watts average power output. 

Over 1000 of these versatile transmitters are 
currently in military and commercial service in 
more than 20 countries in climates varying from 
tropical to arctic. 
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TECHNICAL SPECIFICATION 

Frequency range: 2—32MHz, bandswitched 
Power output 

(output, cw, fsk or fax) 1000W 

(output, am) 750W 

(output pep, ssb, or isb) 750W 

Frequency stability: <0.002% for 30° change 
in ambient using variable oscillator. 110° per 
day using over-controlled crystals 

Spurious signals: 50dB down from full pep 
output 

Temperature and humidity: 0—50°C in humidity 
up to 95% 

Altitude: 10 O00ft (000m) 


Manufacturer: The Technical Material Corpora- 
tion, Mamaroneck, New York 10543. 


GPT-750 hf transmitter 


AN/FRT-39A and AN/FRT-52 
General-Purpose HF Transmitters 
GPT-10K Series 


The GPT-10K Series of transmitters introduced 
in the early 1960s provides ssb, isb, am, cw, fsk 
and fax modes of operation with continuous 
tuning from 2 to 28 MHz. They are conservatively 
rated at 10kW pep, 5kW average. 

With a 64-tone voice frequency modulation 
the transmitters will deliver approximately 25 kW 
pep on a 20 per cent duty cycle with better than 
35 dB signal to distortion ratio, 5|0kW pep ona 10 
per cent duty cycle. 

The overall minimum bandwidth of the final 
amplifier is at least 20kHz between 3dB voltage 
points over the entire frequency range. 

The GPT-10K-A (AN/FRT-39A) and GPT- 
10K-T (AN/FRT-52) are in service with the US 
Navy. 


TECHNICAL SPECIFICATION 

Frequency range: 2-28MHz bandswitched 
Power output 

(signal to distortion ratio at least 35 dB) 10 OOO W 
pep 

(signal to distortion ratio at least 40dB) 5000 W 
pep 

5000W average cw or fs 

Stability and frequency control: 110° per 
24h from 10 oven-controlled crystal positions in 
the sbe 

Temperature and humidity: 0—50°C in humidity 
up to 90% 

Primary power: 208/230V, 50/60Hz 3-phase 


GPT-10K transmitter 


Manufacturer: The Technical Material Corpora- 
tion, Mamaroneck, New York 10543. 


AN/FRT-39B and AN/FRT-39C 
Synthesized Transmitters GPT- 
10K-R and GPT-10K-AC 


The long established GPT-10K-R, AN/FRT-39B, 
and GPT-10K-AC, AN/FRT-39C, are general- 
purpose synthesized transmitters that provide 
ssb, isb, am, cw, fsk and fax modes of operation 
in the 2 to 28MHz frequency range. 

They are conservatively rated at 10 000 watts 
pep, 500 watts average power outputs. With a 
64-tone voice frequency modulation they will 
deliver approximately 50kW pep on a 10 per 
cent duty cycle with better than 35dB signal to 
distortion ratio. 

GPT-10K-R and GPT-10K-AC have synthes- 
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ized frequency control with 100-Hz tuning steps 
throughout the tuning range, with stability and 
accuracy of 1 part in 108 over 24 hours. 

The GPT-10K-R has been used in both military 
and commercial shore installations, mobile vans 
and in air transportable communication systems 
throughout the world. The GPT-10K-AC is pro- 
vided with Robinson mounts for high environ- 
mental shock installations, like those found 
on-board ship. 

TECHNICAL SPECIFICATION 

Frequency range: 2—28 MHz, bandswitched 
Operating modes: ssb, isb, cw, am, fsk and fax 
Power output 

10 000W 2-tone pep s/n ratio at least 35dB 
5000 W 2-tone pep s/n ratio at least 40dB 
5000 W average cw or fs 
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Stability: 1 <x 108 per day for 15°C ambient 
temperature change within 0-50°C 

Spurious signals: at least 60dB below full pep 
output 

Temperature range: 0-50°C 

Humidity: up to 90% 

Primary power: 208-250V 50/60Hz, 3-phase, 
max 20 000 W 

Weight: 2800|b (1270kg) 


Manufacturer: The Technical Material Corpora- 
tion, Mamaroneck, New York 10543. 


General-Purpose Transmitters 
GPT-1K and GPT-350 


Designed in the early 1960s the GPT-1K and 
GPT-350 are general-purpose transmitters for 
communications over the 2 to 32 MHz frequency 
range. The transmitters will provide am, cw, 
mew and fsk modes of operation with a selection 
of one of three over-stabilised crystal positions 
or external vmo, and a wide choice of audio 
inputs with push-to-talk operation available. 

The modular construction of these transmitter 
groups affords many options of operating 
modes, methods of operation, shock mounts or 
standard base mounts. 


a 


AN/FRT-40 and AN/FRT-54 
General-Purpose Transmitters 
GPT-40K-A and GPT-40K-F 


The GPT-40K-A, AN/FRT-40, and GPT-40K-F, 
AN/FRT-54 general-purpose transmitters pro- 


TECHNICAL SPECIFICATION 

Frequency range: 2—32MHz 

Output power 

(GPT-1K) 500W average am, mew, 1000W 
average cw, fsk 

(GPT-350) 175W average am, cw, mew, fsk 
Frequency stability: crystal controlled. 1x10 


per day 

Temperature and humidity: 0—50°C in humidity 
up to 90% 

Power requirements: 115/230V 50/60Hz 
single-phase 


Manufacturer: The Technical Material Corpora- 
tion, Mamaroneck, New York 10543. 


GPT-1K HF transmitter 


vide 40 000 watts pep, 20 000 watts average 
power outputs for long-range point-to-point, 
ground-to-air and shore-to-ship communication 
circuits. These long-established transmitters 


have been accepted by military users through- 
out the world and have been used in ships at sea 
and shore installations, as well as in transport- 
able vans and shelters. 
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TECHNICAL SPECIFICATION 

Frequency range: 2—28MHz bandswitched 
Operating modes 

(GPT-40K-A) ssb, isb, am, am equivalent, cw, 
fsk and fax 

(GPT-40K-F) ssb, isb, am, am equivalent, cw 
Power output 

(35cB s/n ratio) 40 000 pep 

(40dB s/n ratio) 20 000 pep 

(average) 20 OOOW cw or fsk 

with 64-tone voice fm transmitter delivers 
approx 100kW pep on 20% duty cycle with 
better than 35dB s/n ratio, or 200kW pep on 
peak power 


HF ISB Diversity Receiver System 


The Amecom hf receiver system is an indepen- 
dent sideband receiver. Itis designed to provide 
high sensitivity, extreme selectivity, large 
dynamic range, low distortion and flexible appli- 
cation for fixed and transportable installations. 

Accuracy and stability of tuning backed up by 
afc permit an operator to tune automatically and 
capture marginal signals. There is suppressed 
carrier single sideband operation for jamming 
protection. 


TECHNICAL SPECIFICATION 

Frequency range: 2—30MHz; automatic tuning 
in 100Hz intervals. Manual vernier interpolation 
provided 

Tuning time 

10s max with automatic pre-selector; 

10ms_ in wide-band configuration: local or 
remote operation 


AN/TGC-5 and AN/TGC-12 Tele- 
typewriter Sets 


Teletypewriter Set AN/TGC-5, in operation with 
the US Army, consists of atransmit and a receive 
console. It is asemi-automatic teletypewriter set 
that sends, receives and monitors teletypewriter 
messages, using the Baudot, start-stop, 7.42 
unit code signals. 

Messages are transmitted from, and received 
on, a perforated tape on which the text of the 
message is also printed. The set is used in fixed 
station tape relay centres, or in tributary stations 
that are part of a tape relay network. Transmis- 
sion and reception may be at either 60 or 100 
words per minute on 20- or 60-ma neutral 
signals. The set may be arranged for either half- 
or full-duplex operation, or to transmit signals on 
a ten-wire simultaneous basis. 

In addition to the open signal line alarm, 
automatic message numbering and automatic 
tape feed out there is a remotely controlled 


AN/FRT-40B Synthesized General- 
Purpose Transmitter GPT-40KE 


The GPT-40KE, AN/FRT-40B of early 1960s 
vintage specified by the US Navy, is a general- 
purpose synthesized transmitter, providing ssb, 
isb, am, cw, fsk, and fax modes of operation in 
the 2 to 28MHz frequency range. 

It is conservatively rated at 40 000 watts pep, 
20 000 watts average power outputs. With 64- 
tone voice frequency modulation it will deliver 
approximately 100kW pep on a 20 per cent duty 
cycle with better than 35dB signal-to-distortion 
ratio, or 200 watts pep on a 10 per cent duty 
cycle. 

Synthesized frequency control with 100-Hz 
incremental tuning throughout the tuning range 


GSL-1900 1kW Power Amplifier 


The GSL-1900 is a modern, rugged linear power 
amplifier designed for use in a military environ- 
ment. It provides a 1000-watt pep and average 
power output over the operating range of 1.6 to 
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Stability: 110° per 24h from 10 oven- 
controlled crystal positions in exciter 
Spurious signals: at least 60dB below full pep 
output 

Primary power: 190/208/230/250V ac, 50/ 
60Hz, 3-phase 

Temperature and humidity: 0—-50°C in humidity 
up to 90% 


Sensitivity (at 10dB (s+n)/n in 3kHz channel) 
(below 20MHz) better than O.5yV; typical 
0.25 uV 

(wide-band) better than 0.25 nV 

Frequency stability and accuracy: better than 
1 x 108/day with internal standard maintained by 
battery during power failures 

Phase jitter: <0.4° in 10ms with internal stan- 
dard 

Frequency standard: 1 MHz external standard 
connection requires 1V +3dB into 500+10% 
Spurious response 

(internal) below noise level 

(external) below noise level up to 1V interfering 
level, 10% removed from interfering frequency 
High input protection: up to 100V rms in-band, 
automatic reset 

Control: remote-control of all functions over 
75bd data link. Local manual control provided 
(standard 19in (48cm) rack cabinet, 7 slide- 
mounted units) 


re-run transmitter and a priority alarm lamp. The 
re-run transmitter enables the TGC-5 to re- 
transmit on command, a previously garbled or 
faded message. The priority alarm lamp lights to 
indicate reception of a priority message. 
Teletypewriter set AN/TGC-12 is basically the 
same as the TGC-5 except that it operates on 
7.00 unit code, and is readily adaptable for 
control from an external pulsing source. 


TECHNICAL SPECIFICATION 

Power requirements: 105-125V, 60-cycle, ac, 
single-phase at 10A 

Type of installation: fixed station 
Operational speeds: 60 and 100wpm. Quick 
change gear sets for other speeds within range 
available 

Tape specifications 

(paper tape size) transmitters, % and ''/16in (22 
and 17mm) 

(reperforators) %in (22mm) only 

(tape capacity reperforators) 5h, 20 minutes (at 
60wpm) 3h, 10 minutes (at 100wpm) 


is provided with stability and accuracy of one 
part in 108 in 24 hours. The synthesizer may be 
operated from a station standard. If the synthes- 
izer fails the exciter provides an emergency 
frequency stability of one part in 10® per day. A 
10kW and 1kW transmitter capability is readily 
available for low-power transmission or 
emergencies. 


TECHNICAL SPECIFICATION 

Frequency range: 2—28MHz bandswitched 
Operating modes: ssb, isb, cw, am, fsk and fax 
Power output 

(to distortion ratio of at least 35dB) 40 OOOW 
2-tone pep signal 

(to distortion ratio of at least 40dB) 20 O0OW 
2-tone pep signal 

25 OOOW average cw or fs 


30 MHz. Tuning is fully automatic on receipt of a 
tune command signal from the exciter and the 
tune cycle programme has provision for control- 
ling the tuning sequence of an associated 
antenna coupler. The time required from initia- 
tion of command to completion of the tuning 


Height: 85in (216cm) 

Width: 120% in (00cm) 

Depth: 43% in (111cm) 

Weight: approx 7000Ib (3175kg) 


Manufacturer: The Technical Material Corpora- 
tion, Mamaroneck, New York 10543. 


Height: 5%2in (14cm) 

Depth: 21% in (54cm) 

Weight (excluding cabinet) 340Ib (154kg) 
Primary power 115/230V ac +10%, 47-63/ 
400Hz, 1-phase 

(operating) 350W 

(standby) 175W 

Temperature range 

(operating) O-52°C 

(storage) —50 to +71°C 

Relative humidity: up to 90% 

Altitude: 15 OOOft (4500m) 


Manufacturer: Litton Systems Incorporated, 
Amecom Division, College Park, Maryland. 


Rfi suppression: teletypewriter does not inter- 
fere with radio reception between 0.35 and 
150MHz at 1ft (0.3m) or more from radio 
antenna 

Transmit console 

(without tape hold) Receive console 


Height 50% in (127.6cm) 67in (170.1cm) 
Width  §19%in (50cm) —-26in (66cm) 

Depth  20%in (52cm) 20%in (51.4cm) 
Weight 223lb (101.1kg) 303!b (137.4kg) 


OPERATIONAL SPECIFICATION 
Manufactured to MIL-T-12562 


Manufacturer: Kleinschmidt Division of SCM 
Corporation, Deerfield, Illinois. 


Stability: 1 10® per day for ambient tempera- 
ture change of 15°C within 0O-50°C 

Spurious signals: at least 60dB below full pep 
output 

Temperature and humidity: 0—50°C in humidity 
up to 90% 

Primary power: 208/230V 50/60Hz, 3-phase 
Height: 7 ft (2.1m) 

Width: 10/2 ft (3.2m) 

Depth: 3ft (0.9m) 

Weight: approx 7000Ib (3175kg) 


Manufacturer: The Technical Material Corpora- 
tion, Mamaroneck, New York 10543. 


process is typically a few seconds but in no case 
longer than 3 seconds. 

It is designed for use with the GSB-900 and 
associated equipment and therefore packaged 
accordingly. It may be combined with other units 
in a free standing form with optional stacking 


brackets or may be housed inastandard 19 inch 
(48cm) rack. The power amplifier may be oper- 
ated from its own front panel controls or may be 
slaved to the GSB-900 by utilisation of a small 
control panel that plugs into the face of the 
transceiver or exciter. Both alc and acc drive 
control information outputs are provided for 
exciter drive signal control. 


TECHNICAL SPECIFICATION 

Frequency range: 1.6-30MHz continuous 
Power output: 1000W pep or average 

Tune time: 3s max (10s with associated cpin) 


GSB-900 SC HF/SSB Transceiver 


The GSB-900 SC is the newest version of the 
popular GSB-900 series of transceivers. The 
GSB-900 SC retains all the features of the 
GSB-900 DX plus the ability to store 100 preset 
frequency channels. Channel frequencies may 
be set up or changed in the field and can be 
secured and controlled from the front panel of 
the equipment. 

A built-in memory will store either simplex or 
half-duplex frequencies (different transmit and 
receive frequencies). Programming frequencies 
of all channels is designed to be readily per- 
formed in the field. The key lock on the fre- 
quency control mode switch permits restricted 
access to monitoring and changing the fre- 
quencies set on any channel. 

The transceiver operates from 115/230 volts, 
50 to 60Hz and has an internal dc module 
(optional) permitting operation with 12 or 24 volt 
systems. 


AN/URC-96 100W HF Transceiver 


The AN/URC-96 is a completely solid-state, 100 
watt hf/ssb transceiver meeting relevant military 
specifications. It has keyboard frequency con- 
trol with scan capability with half-duplex opera- 
tion displaying both transmit and receiver fre- 
quencies. It covers the 2 to 30MHz frequency 
range in 100-Hz steps with continuous tuning 
between steps. Modes of operation include usb, 
Isb, ame, cw and fsk and the set is both rf and dc 
protected. It is capable of remote operation, and 
manual, remote automatic and automatic 
antenna couplers are available. 


TECHNICAL SPECIFICATION 

Frequency range: 2—30MHz in 100-Hz steps 
with bfo for continuous tuning between steps 
Operating modes: usb, Isb, ame, cw (tone in 
usb) fsk and remote 

Frequency stability: 1x 10° between —30 and 
+50°C. External 1 MHz input optional 
Frequency accuracy: adjustable to 1x107 of 
indicated frequency 

Receiver sensitivity 

(ssb) 0.5V for 10dB (s+n)/n 

(am) <3V for 10dB (s+n)/n 

Selectivity: 350-3000Hz nominal at 6dB 
Transmitter power output 

(ssb) 100W pep/average 

(ame) 25W carrier nominal 

(cw & fsk) 100W average 


GSE-924 HF/SSB Exciter 


The modularised GSE-924 is a new generation 
hf/ssb tactical synthesized exciter. No tuning, 
instant frequency selection on 284 000 chan- 
nels (100-Hz increments, plus vfo) between 1.6 
and 30MHz, and front panel control for either 
ssb or isb mode selection are among its fea- 
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Load vswr: 3:1 max 

Input vswr: 1.3:1 max 

Rf drive power: 40W max 
Temperature range: —30 to +50°C 
Humidity: 95% at 50°C 

PA UNIT 

Height: 14 in (35.5cm) 

Width: 18in (45.7cm) 

Depth: 23in (55.8cm) 


TECHNICAL SPECIFICATION 

Frequency range: 1.6-30MHz (100-Hz incre- 
ments, plus vfo) 

Number of channels: 284 000 synthesized 
Stored channels: 100 (100 simplex or up to 60 
half-duplex, 40 simplex) 

Operating modes: usb, Isb, ame, cw, (fsk and 
fax with external optional modems) 
Frequency stability: 110-6 

Receiver sensitivity 

(ssb) 0.5 V for 10dB (s+n)/n 

(am) not more than 3.0uV for 10dB (s+n)/n 
(6dB degradation below 2MHz) 

Selectivity: 300-3000 Hz nominal (6dB points), 
standard 

Audio output: 5W into 8Q (speaker), at <10% 
distortion. 10dBm nominal into 600 Q (internally 
adjustable) 

Transmitter power output 

(ssb) 100W pep and average nominal 

(cw) 100W average, nominal 

(ame) 30W carrier, nominal 
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PS UNIT 
Height: 834 in (22.1cm) 
Width: 18in (45.7cm) 
Depth: 23in (55.8cm) 
Weight: 193|b (87.5kg) 


OPERATIONAL SPECIFICATION 

Shock: MIL-STD-810B, Method 516 Proc 1 
(15G) 

Vibration: MIL-STD-167, Type 1 


Manufacturer: Sunair Electronics Incorporated, 
Fort Lauderdale, Florida. 


Resolution: digital, direct readout (100-Hz 
steps, plus vfo) 

Power input 

(ac) 115/230V, 50-60Hz +15% 

(dc) (optional) 13/26V +10% 

Temperature range 

(100W pep output) —30 to +65°C 

(100W average) —30 to +50°C, (continuous fsk 
with external blowers) 

Humidity: 100% at 50°C 

Height: 15.2cm (6in) 

Width: 46.4cm (18.2in) 

Depth: 46.7cm (18in) 

Weight: 22.7kg (55!b) 


OPERATIONAL SPECIFICATION 
Shock/vibration: MIL-STD-810B (with Shock- 
mount), MIL-STD-108, table I! (Splashproof) 


Manufacturer: Sunair Electronics Incorporated, 
Fort Lauderdale, Florida. 


AN/URC-96 transceiver 


Audio outputs 

(local) 3W speaker, 20mW handset 

(remote) 10dB into 6000 line. (All adjustable 
with <5% distortion at normal levels) 

Input power: 22-30V dc, 350W max 

Audio input 

(local) —56dB nominal at 1500 

(remote) 0dBm nominal at 600 (audio com- 
pression of 35dB minimum) 

Temperature range 

(operating) —30 to +50°C 

(storage) —40 to +85°C 

Dimensions including handle and heatsink 


tures. Over 95 per cent of the parts and assemb- 
lies in the GSE-924 are identical to those in the 
GSB-900 transceiver and GSR-920 receiver, 
simplifying provision of spare parts and person- 
nel training. 

The GSE-924 is completely solid-state. Stan- 


dard modes include Isb, usb, am and cw. The 
optional isb mode can be installed at the factory 


Height: 13.2cm (5.2in) 
Width: 43.2cm (17in) 
Depth: 40cm (15.7in) 
Weight: 30!b (13.6kg) 


OPERATIONAL SPECIFICATION 
Shock, vibration and weather: MIL-STD-810B for 
vehicular use 


Manufacturer: Southcom International Incorpo- 
rated, Escondido, California. 


or later in the field by simply plugging in two p-c 
boards. The unit operates from 115/230 volts, 50 
to 60Hz, and has an optional, internal dc module 
permitting operation with 12 or 24 volt systems. 
The same exciter can operate from both ac or dc 
power sources with the dc module installed by 
changing the external power input cable. 
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TECHNICAL SPECIFICATION 

Frequency range: 1.6-30MHz (100-Hz incre- 
ments, plus vfo) 

Number of channels: 284 000 synthesized 
Operating modes: usb, Isb, ame, cw, isb 
optional, (fsk and fax with external optional 
modems) 

Frequency stability: 110° (1 x10 ® optional, 
plug-in proportional oven) 

Resolution: digital, direct readout (100-Hz 
steps, plus vfo) 

Power output 

(high level) ssb 100W pep and average, nomi- 
nal; cw: 100W average, nominal 

(low level) ame 30W carrier nominal 200 mW 
nominal pep and average 


GSB-900 HF/SSB Transceiver 


The modularised GSB-900 is a new generation 
hf/ssb tactical synthesized transceiver. No 
transmitter or receiver tuning, instant frequency 
selection on 284 000 channels (100-Hz incre- 
ments, plus vfo) between 1.6 and 30MHz, anda 
plug-in front panel control, for remotely-located 
manual or automatic antenna couplers, are 
among the features. 

It is completely solid-state, including the 
100-watt (pep and average) power amplifier. 
Standard modes include usb, Isb, ame, cw, fsk 
and fax. The transceiver operates from 115/230 
volts, 50 to 60 Hz, and has an optional internal dc 
module permitting operation with 12 or 24 volt 
systems. The same transceiver can operate 
from both ac and dc power sources, with the dc 
module installed, by changing the external 
power input cable. Ac line tolerance is +15 per 
cent. The GRC-950 remote-control unit provides 
complete control of all front panel functions from 
a remote location. 


GSB-900 DX HF/SSB Transceiver 


The GSB-900 DX is a modified model of the 
GSB-900. The GSB-900 DX retains all the fea- 
tures of the GSB-900 plus the ability to operate in 
a two-frequency simplex mode which allows 
transmitting on one frequency and receiving on 
a different frequency. Switching between the 
transmit and receive frequency is automatically 
performed by the microphone ptt switch. An 
additional operating mode permits the operator 
to select two simplex operating frequencies and 
rapidly change from one to the other with one 
selector switch. 

The modularised GSB-900 DX is a new gen- 
eration hf/ssb tactical synthesized transceiver. 
No transmitter or receiver tuning, instant fre- 
quency selection on 284 000 channels (100-Hz 
increments, plus vfo) between 1.6 and 30MHz 
and a plug-in front panel control for remotely 
located manual or automatic antenna couplers 
are among the features of the transceiver. 

It is completely solid-state, including the 
100-watt (pep and average) power amplifier. 
Standard modes include usb, Isb, ame, cw, fsk 


GSR-920 HF/SSB Receiver 


The modularised GSR-920 is a new generation 
hf/ssb tactical synthesized receiver. No receiver 
tuning, instant frequency selection on 284 000 
channels (100-Hz increments, plus vfo) bet- 
ween 1.6 and 30MHz, and a plug-in front panel 
control for either ssb or isb mode selection are 
among its features. Over 75 per cent of the parts 
and assemblies in the GSR-920 are identical to 
those in the popular GSB-900 transceiver, simp- 
lifying the provision of spare parts. 

It is completely solid-state. Standard modes 
include Isb, usb, am and cw. The receiver 
operates from 115/230 volts, 50 to 6€0Hz and has 
an internal dc module (optional) permitting 
operation with 12 or 24 volt systems. The same 
receiver can operate from both ac or dc power 
sources, with the dc module installed, by chang- 
ing the external power input cable. 


MF/HF RADIO COMMUNICATIONS/USA 


Power input 

(ac) 115/230V, 50-60Hz, +15% 
(dc) (optional) 13/26V, +10% 
Humidity: 100% at 50°C 
Temperature range 

(100W pep output) —30 to +65°C 
(100W average) —30 to +50°C (continuous fsk 
with external blowers) 

Height: 15.2cm (6in) 

Width: 46.4cm (18.2in) 

Depth: 45.7cm (18in) 

Weight: 22.7kg (55!b) 


TECHNICAL SPECIFICATION 

Frequency range: 1.6-30MHz (100-Hz incre- 
ments, plus vfo) 

Number of channels: 284 000 synthesized 
Operating modes: usb, Isb, ame, cw (fsk and 
fax with external optional modems) 
Frequency stability: 1x 10° (1x10 ® optional, 
plug-in proportional oven) 

Receiver sensitivity 

(ssb) 0.5 uV for 10dB (s+n)/n 

(am) not more than 3 wV for 10dB (s+n)/n (6dB 
degradation below 2MHz) 

Selectivity: 300-3000 Hz nominal (6dB points), 
standard 

Audio output 

5W into 8Q (speaker) at < 10% distortion. 
10dBm nominal into 6000 (internally adjust- 
able) 

Transmitter power output 

(ssb) 100W pep and average, nominal 

(cw) 100W average, nominal 

(ame) 30W, carrier, nominal 


and fax with external modems. The transceiver 
operates from 115/230 volts, 50 to 60Hz, and 
has an optional internal dc module permitting 
operation with 12 or 24 volt systems. The trans- 
ceiver can operate from either ac or dc power 
sources, with the dc module installed, by chang- 
ing the external power input cable. 


TECHNICAL SPECIFICATION 

Frequency range: 1.6-30MHz (100-Hz incre- 
ments, plus vfo) 

Number of channels: 284 000, synthesized 
Operating modes: usb, Isb, ame, cw, (fsk and 
fax with external optional modems) 
Frequency stability: 1x10 © (1 x 108 optional, 
plug-in proportional oven) 

Receiver sensitivity: (ssb) O0.5uV for 10dB 
(s+n)/n (6dB degradation below 2MHz) 
Selectivity: 300-3000 Hz nominal (6dB points) 
Audio output: 5W into 8 (speaker) at <10% 
distortion. 10dBm nominal into 600 © (internally 
adjustable). 

Transmitter power output 

(ssb) 100W pep and average, nominal 

(cw) 100W average, nominal 

(ame) 30W carrier, nominal 


TECHNICAL SPECIFICATION 

Frequency range: 1.6-30MHz 

Receiving modes: AO, A1, A2, A3, A3H, A3A, 
A3J, also A3B (isb) and AQB if required for isb 
operation 

Frequency stability: 1 x 10 © over temperature, 
0.5x10°6 per year aging 

Sensitivity 

(Ssb) an input of 0.5 V into 50 Q will produce an 
(st+n)/n ratio >10dB 

(am) input of 83uV mod 30%, into 50Q, will 
produce an (s+n)/n ratio >10dB 

99.5% below 0.2 nV equivalent input at antenna 
terminals 

—65dB, non-harmonically related 

Selectivity (ssb) 300-3000Hz at 6dB, >50dB 
down at —1.5kHz and +5kHz 

(am)>8kHz at 6dB, >50dB down at 30kHz 


OPERATIONAL SPECIFICATION 
Shock/vibration: MIL-STD-810B (with Shock- 
mount). MIL-STD-108, table 11. (Splashproof) 


Manufacturer: Sunair Electronics Incorporated, 
Fort Lauderdale, Florida. 


Resolution: digital direct readout (100Hz 
steps, plus vfo) 

Power input 

(ac) 115/230V, 50-60Hz, +15% 

(dc) (optional) 13/26V, +10% 

Temperature range 

(100W pep output) —30 to +65°C 

(100W average) —30 to +50°C, (continuous fsk 
with external blowers) 

Humidity: 100% at 50°C 

Height: 15.2cm (6in) 

Width: 46.4cm (18.2in) 

Depth: 45.7cm (18in) 

Weight: 22.7kg (55!b) 


OPERATIONAL SPECIFICATION 
Shock/vibration: MIL-STD-810B (with Shock- 
mount); Enclosure: MIL-STD-108, table Il 
(Splashproof) 


Manufacturer: Sunair Electronics Incorporated, 
Fort Lauderdale, Florida. 


Rf input/output impedance: 500 nominal, 
unbalanced 

Power input 

(ac) 115/230V, 50-60Hz, +15% 

(dc) (optional) 13/26V, +10% 

Resolution: digital, direct readout (100Hz 
steps, plus vfo) 

Temperature range 

(100W pep output) —30 to +65°C ; 
(100W average) —30 to +50°C (continuous fsk 
with continuous blowers) 

Humidity: 100% at 50°C 

Height: 15.2cm (6in) 

Width: 46.4cm (18.2in) 

Depth: 46.7cm (18in) 

Weight: 22.7kg (55!lb) 


OPERATIONAL SPECIFICATION 
Shock/vibration: MIL-STD-810B (with Shock- 
mount); Enclosure: MIL-STD-108, table Il, 
(Splashproof) 


Manufacturer: Sunair Electronics Incorporated, 
Fort Lauderdale, Florida. 


Audio outputs 

2W to either internal or external (8 Q) speaker at 
<10% distortion 

Balanced 600 output adjustable to +10dBm 
at <10% distortion 

600 phone (unbalanced) 

Power input: 115/230V, +15%, 48-65Hz, 50W 
max 13/26V +10% positive or negative ground, 
reverse polarity protected (with optional dc 
module) 

Frequency selection: digital in 100-Hz steps 
with switched vfo for vernier frequency adjust- 
ment 

Temperature range: —30 to +65°C 

Height: Gin (15.2cm) 

Width: 18% in (46.3cm) 

Depth: 18in (45.7cm) 

Weight: 41 lb (18.5kg) 


OPERATIONAL SPECIFICATION 

Humidity: MIL-STD-810B Method 507 Proc 1 
Shock: MIL-STD-810B Method 516.1 Proc 1 
Vibration: MIL-STD-810B Method 514.1 Proc 
Vi41 

Dust: MIL-STD-810B Method 510 Proc 1 

Rain: MIL-STD-810B Method 506 Proc 1 


GSL-1000 1kW HF Power Amplifier 


The GSL-1000 is a 1kW hf linear power amplifier 
for military use. It will operate on up to ten 
channels, in the 1.6 to 30MHz frequency range 
with continuous-duty operation in the ssb, ame, 
cw and data (teleprinter and facsimile) modes of 
operation. 

The GSL-1000 was specifically designed for 
use with the GSB-300 transceiver, and is directly 
compatible with the GSB-400, ASB-125M, 
ASB-60 portable and ASB-125 portable trans- 
ceivers. The amplifier may also be used with any 


AN/TRQ-35 (V) Tactical Frequency 
Management System 


The Tactical Frequency Management System, in 
operation with the US Army, offers a two-fold 
approach to improving greatly the quality and 
constant reliability of hf circuits by giving the 
operator instrumentation which continuously 
measures and displays the best frequency for 
communication as conditions change. 

The three components of the system are a 
spectrum monitor, a Chirpsounder transmitter 
and a Chirpsounder receiver. 


R-2093/TRQ-35 Y HF Spectrum 
Monitor Model RSS-4 


The RSS-4 spectrum monitor is an hf receiver, 
processor, and display system which presents 
hf spectrum occupancy information in a con- 
venient, comprehensive manner. 

It scans the entire hf spectrum every 10 
seconds. It compiles and continuously updates 
occupancy statistics (histograms) in 5- and 
30-minute time blocks. The parameter meas- 
ured is which, if any, of four amplitude 
thresholds (10dB apart) have been crossed in 
each of the RSS-4's 9333 6-kHz wide channels. 
The receiver gain is automatically adjusted to 
make the lowest amplitude threshold of each 
MHz segment correspond to slightly above the 
atmospheric noise level. A digital readout of the 
threshold value (in dBm) appears on the crt. 

The RSS-4 has been designed especially for 
use in locating clear channels within larger 
frequency bands. Features which contribute to 
simple and rapid operation include a digital 
readout of centre frequency on the crt spectrum 
data display and controls to increase or 
decrease continuously the displayed centre 
frequency. The centre frequency may be slip- 
ped across the crt at a fast or a slow rate, or in 
one-channel-at-a-time steps. Display widths of 
100 or 500kHz may be selected. 

The RSS-4 incorporates a high-dynamic- 
range receiver capable of operation in the 
presence of unusually high-amplitude hf sign- 
als. RSS-4 deployments have been successful 
despite colocation with 1 to 3kW hf transmitters 
using 200 to 300 metre antenna spacing. 

Although intended principally for use in the 
scanning mode the RSS-4 includes a capability 
for audio monitoring of the displayed centre 
frequency. Fine tuning is provided for over 
+3kHz from the displayed centre frequency. 

A rechargeable standby power supply 
ensures retention of the 30-minute data during 
prime power outages of up to 30 minutes. 


TECHNICAL SPECIFICATION 

Frequency range: 2—-30MHz 

Number of frequencies (channels) analysed: 
9333 

Channel spacing: 3kHz 
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Manufacturer: Sunair Electronics Incorporated, 
Fort Lauderdale, Florida. 


100-watt transmitter having an output impe- 
dance of 50 ohms nominal, unbalanced. 


TECHNICAL SPECIFICATION 

Frequency range: 1.6—-30 MHz. No restrictions 
Number of channels: up to 10 

Channel changing time: 6s max 

Operating modes: ssb, ame, cw, fsk, fax 

Rf power output: 1000W pep and average 
(lower output levels optional) 

Rf power input: 60W nominal 

Power supply input: 115/230V +20%, 50- 
60Hz single-phase 

Consumption: 2350VA at 1000 W average out- 
put 


Analysis b/w (3dB): 6kHz max 

Analysis filter shape factor (60:3dB): 2 max 
Type of analysis: analyses frequency of 
occurrence of crossings of 4 received-power 
thresholds spaced by 10dB +1dB 

Data memories: last 10s, current 5 minutes, last 
complete 5 minutes, last 30 minutes 
Histogram resolution 

(for 5 minute memories) 30 level resolution on 
lowest 2 thresholds; 16 level resolution on high- 
est 2 thresholds 

(for 30 minute memory) 32 level resolution on all 
thresholds 

Period between amplitude samples, per 
channel: 10s nominal 

Channel sampling interval: 3.2ms 

Internal noise sensitivity: <10 channels in any 
10s period indicating level exceeding 
—110dBm due to internal receiver random noise 
Monitor modes: monitoring of indicated centre 
frequency with internal speaker or headphones; 
selectable usb, Isb, am or fm 

Monitor tuning: +3kHz from indicated centre 
frequency 

Standby power 

30 minute power failure interrupts monitoring 
with loss of current and 5 minute data 

longer failures lose stored amplitude data but 
not operating programme 

Display type: bar graphs on refreshed 5in 
(12.7cm) crt (tv raster display, refresh rate 50/s) 
Antenna input: 500, nominal, unbalanced 
Antenna output 

(front panel) 4vr, s, ax fpr 600 O headphones 
(rear panel) 1vrms nominal into 1000 Q 
Computer bus output: address, data, and 
contro! bus for computer 

Power input: 115/230V ac +10%, 47-440Hz, 
350 W 

Humidity 

(operating) up to 85% 

(storage) up to 96% 

Temperature range 

(operating) O—50°C 

(storage) —40 to +71°C 

Height: 1534in (40cm) 

Width: 19in (48.26cm) 

Depth: 24in (61cm) rear panel connectors 
Weight (uncased): 175lb (80kg) 


T-1373/TRQ-35 (V) HF Chirpsounder 
Transmitter Model TCS-4B 


The TCS-4B Chirpsounder transmitter is the 
transmit terminal of the system. Transmitting 
simultaneously with communications transmit- 
ters on a single antenna (diplexed version), a 
measurement of path loss and multi-path is 
made which takes into account antenna pat- 
terns as well as propagation characteristics. 
Using the widely accepted fm/cw technique, the 
TCS-4B transmits a sweep through the hf spec- 
trum in synchronism with a remotely located 
RCS-4B Chirpsounder receiver. Received 


Phy A 


Vswr: automatic protection above 1.5:1 
(adjustable) 

Temperature range: —30 to +50°C 
Humidity: up to 95%, at 50°C 

(SELF-CONTAINED 19in (48cm) RACK CABINET) 

Height: 92.7cm (36.5in) 

Width: 55.2cm (21.75in) 

Depth: 47.0cm (18.5in) 

Weight: 113kg (250Ib) 

Volume: 8.5ft? (0.23 m8) 


Manufacturer: Sunair Electronics Incorporated, 
Fort Lauderdale, Florida. 


signal power and multi-path conditions are dis- 
played on the receiver in an easily understood 
manner. 

Negligible interference to other spectrum 
users is assured by low output powers, —55dB 
harmonic and spurious levels, and provision to 
inhibit transmission on up to 16 channels. The 
TCS-4B operates unattended except for initial 
time synchronization with the receiver, which is 
simple. A standby power supply maintains time 
synchronization with the receiver in the event of 
primary power failures of up to 24 hours dura- 
tion. 

Numerous options are available for the TCS- 
4B, including special sweep rates, sweep limits, 
and flexible sweep endpoints. The TCS-4B can 
also be supplied without diplexer, providing 
output powers from 10 watts to 10kW for use 
where dedication of an antenna to the Chirp- 
sounder transmitter is appropriate (eg back- 
scatter and long range oblique sounding, scien- 
tific applications, and situations where extreme 
portability is required). 


TECHNICAL SPECIFICATION 

Frequency range (sweep limits): 2-16 and 
2-30 MHz, selectable by front panel switch 
Output waveform: linear fm-cw 

Sweep rates 

(2-16MHz range) 50kHz/s 

(2-30 MHz range) 100kHz/s 

Selected automatically by frequency range 
switch 

Transmitting times: automatic sweep start at 
any of 12 times, spaced 5 minutes apart each h; 
each time selectable as transmit or no transmit. 
Sweep to be manually initiated, terminated, or 
reset at any time 

Power output: 0.2 and 2W from diplexer, 
+3dB, selectable by front panel switch. 10 and 
100W non-diplexed output power, +3dB 
Diplexer power rating: 2.5kW pep, 1kW cw, 
500 

Long-term timing and frequency accuracy: 
less than 5x10 9/24h after 12h warm-up 
Standby power: 24h minimum, for timing cir- 
cuitry at 20°C 

Power input: 115/230V ac +10%, 47-440Hz, 
1500W 

Humidity 

(operating) up to 85% 

(storage) up to 96% 

Temperature range 

(operating) O-50°C 

(storage) —40 to +71°C 

Size and installation 

standard 19in (48.26cm) rack mounting, 23in 
(58.4cm) deep (including rear panel connec- 
tors) 

sweep generators 5% in (13.3cm) high 

power amplifier 834in (22.3cm) high 
filter/diplexer 7in (17.8cm) high 

Weight (with option 04): 290!b (132kg) 
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R-2081/TRQ-35 
Receiver Model 
The RCS-4B Chirpsounder receiver provides 
realtime measurement, sweeping through the hf 
spectrum in synchronism with a Chirpsounder 
transmitter and displaying incoming signal 
strength and multi-path as functions of radio 
frequency. From the display of the RCS-4B the 
operator obtains received signal amplitude and 
multi-path versus frequency, from which 
channel-to-channel trade-offs are readily 
determined. The RCS-4B will store and display 
data from up to three separate, remotely located 
Chirpsounder transmitters. Assigned channels 
or other specific frequencies of interest can be 
marked with cursors on the crt, and the fre- 
quency of a cursor read from a digital display. 

Time synchronization with the transmitter is 
simple, as is operation and data interpretation. A 
standby power supply maintains time synchron- 


V) HF Chirpsounder 
Rega” 


AN/URC-87 (V) HF/SSB Radio 
(SC130D Patrolfone) 


The AN/URC-87 (V) synthesized patrolfone is 
the successor to the field-tested SC130 in use 
throughout the world. Night-time operation has 
been simplified by adding selectable illumina- 
tion of the panel meter and frequency selectors 
either by the battery test switch or function 
switch. Antenna tuning in vehicles has also been 
improved by addition of a low loss rf transformer 
in the antenna coupler. 

The broad-band design has eliminated the 
multitude of tuning coils, trimmers, complex 
bandswitching and time-consuming alignment. 
The result is a completely self-contained 10 000 
channel transceiver with high performance 
specifications, small size, low weight, low power 
consumption and flexibility. 

It is designed for manpack, portable, mobile 
and fixed single-sideband or cw operation 
under the most severe environmental condi- 
tions. A range of antennas is available for short, 
medium- and long-range communications. The 
AN/URC-87 (V) is completely self-contained and 
is set up for operation in as little as 830 seconds 
by non-technical operators. 


GSB-300 HF/SSB Transceiver 


The GSB-300 is a modularised, multi-channel 
hf/ssb transceiver designed to provide a wide 
range communications capability required by 
military users at a moderate price. 

The GSB-300 provides up to eight communi- 
cation channels anywhere within the 1.6 to 
30MHz range. Its 100-watt average power 
transmitter is rated for continuous-duty, permit- 
ting the necessary reliability for the handling of 
voice (usb and/or |sb, am), cw and data (tele- 
printer and facsimile) information. 

The GSB-300 features plug-in 115/230 volt or 
12/24 volt dc power supplies with a wide line 


$C202 Linear Amplifier 


The SC202 Linear Amplifier system is com- 
posed of a SC200 linear amplifier, transceiver 
mounting bracket and interconnecting cables 
from the amplifier to the associated transceiver 
for rf drive, dc power for the transceiver, audio 
interconnect, and dc power input to the amp- 
lifier. It increases the rf output of a low-power 
output transceiver such as the SC120D, 
$C130D or AN/URC-87(V) to a 100-watt pep 
level. 

It is a broad-band solid-state power amplifier 
and contains a built-in antenna tuner which 
permits the matching of the rf output to a whip, or 
long wire antenna of 15 feet (4.5 metres) or 
longer. A separate bnc connector is provided for 
a dipole antenna. 
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ization with the transmitters in the event of 
primary power failure of up to 24 hours duration. 


TECHNICAL SPECIFICATION 

Frequency range: 2-16 and 2-30Mlz, select- 
able by front panel switch 

Input waveform: linear fm/cw 

Sweep rates: 

(2-16 MHz range) 50kHz/s 

(2-30 MHz range)100kHz/s 

Operating times: automatic sweep start at any 
of 12 times spaced 5 minutes apart, each hour, 
for any of 3 paths. Sweep can be manually 
initiated, terminated, or reset at any time 
Long-term timing and frequency accuracy: 
less than 5x10°9/24h after 12h warm-up 
Standby power: 24h, minimum, for timing cir- 
cuitry at 20°C 


Sweep linearity: sufficient to obtain nominal 
100 us or better time-delay resolution 

Power input: 115/230V ac +10%, 47-440Hz, 
360 W 

Temperature range 

(operating) 0 to +50°C 

(storage) —40 to +71°C 

Humidity 

(operating) up to 85% 

(storage) up to 96% 

Height: 1534in (40cm) 

Width: 19in (48.26cm) 

Depth: 23in (54.8cm) (including rear panel 
connectors) 

Weight (uncased): 175|b (80kg) 

Sun- 


Manufacturer: BR Communications, 


nyvale, California. 


AN/URC-87(V) transceiver (SC130D) 


The AN/URC-87 (V) was privately developed 
as the commercial model SC130D and is cur- 
rently employed by the US Marine Corps. 


input tolerance, permitting its use in a great 
variety of mobile and fixed-channel applica- 
tions. Oven stability coupled with careful design 
assures accurate transmission and reception 
over a wide range of climatic conditions. 


TECHNICAL SPECIFICATION 

Frequency range: 1.6-30MHz 

Number of channels: 8 (simplex) 

Operating modes: usb or Isb plus am (compat- 
ible) with u/l and cw optional 

Frequency stability: +1 x 10° 

Receiver sensitivity 

(sb) 0.5 uV for 10dB (s+n)/n 

(am) 2V for 10dB (s+n)/n 

Selectivity: 2.7kKHz nominal at 6dB 


TRANSCEIVER 


od °° 


RE INPUT 


Manufacturer: Southcom International Incor- 
porated, Escondido, California. 


Transmitter power output (alc controlled) 
(ac supply) 125W pep and average 

(dc supply) 125W pep 50W average 
Audio output: 3W at less than 10% distortion 
Power input 

(ac) 115/230V +15%, 50/60Hz 

(dc) 12/24V +15% 

Temperature range: —20 to +55°C 
Humidity: up to 95% at +55°C 

Height: 13.3cm (5% in) 

Width: 38cm (15in) 

Depth: 36cm (14in) 

Weight: 11.3kg (25lb) 


Manufacturer: Sunair Electronics Incorporated, 
Fort Lauderdale, Florida. 


son our # 
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§C202 linear amplifier 


TECHNICAL SPECIFICATION 

Frequency range: 2—12MHz 

Power output: 100W pep minimum ssb, cw, 
ame with a 25W carrier 

Lower power: selectable high/low power switch 
connects drive power directly to antenna circuit 
Audio output: %W from the SC130D or 
SC120D. Drives remote speaker such as the 
SC601 


HF-80 HF Radio Communication 
System 


Versatility is a major feature of the HF-80 family. 
Combining the baseline receiver, exciter, 
receiver-exciter, and control elements with the 
three power amplifiers produces a variety of HF 
80 system configurations which can meet most 
hf ground communication requirements for the 
foreseeable future. 

The HF-80 systems consist of transmitters and 
transceivers of 1-, 3-, or 10-kW output power, 
with either local or remote control capability, and 
receivers, with either local or remote-control 
capability. Each of these systems can be further 
adapted to specific electrical and physical 
requirements through the employment of the 
various options and accessories. 

Each of the locally controlled transmitter sys- 
tems employs the same HF-8010 exciter unit 
with the appropriate power amplifier. They 
operate in the A3B/A9B (isb), A3J (usb or Isb), 
A3/A3H (ame) and A1 (cw) modes of operation. 
The HF-8130 1-kW system has a 1.6 to 30MHz 
frequency range and acompact design that can 
be housed in a low equipment cabinet or desk- 
type console. Each of the higher powered sys- 
tems, HF-8140 and HF-8150, covers the 2 to 
30MHz range and uses free-standing power 
amplifier units. 

The remotely controlled transmitters are the 
same as the locally controlled equipments 
except that they employ the HF-8010A exciter 
unit. This exciter is the same as the HF-8010, but 
with three remote interface cards added. These 
cards are strapped for an fsk interface for 
control from the optional control unit. They can 
also be strapped for RS-232C, MIL-STD-188C, 
or CCITT v.24 interface for use with the optional 
control for multiple unit control or for processor 
control. 

The locally controlled transceivers are the 
same as the locally controlled transmitters, 
except that they employ the HF-8070 receiver- 
exciter unit in place of the HF-8010 exciter. The 
remotely controlled transceivers are the same 
as the remotely controlled transmitters, except 
that they employ the HF-8070A receiver-exciter 
with remote-control cards in place of the HF- 
8010A exciter. The locally controlled receiver 
HF-8050 provides reception of signals up to 
30 MHz in the A3B/A9B (isb), A3J (usb or Isb), 
A3/A3H (ame), and A1 (cw modes). Control is 
digital from the unit's front panel. The remotely 
controlled receiver HF-8050A is the same as the 
locally controlled receiver, except that it incor- 
porates the same three remote-control cards 
used in the remotely controlled transmitters and 
transceivers. 
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Intermodulation distortion: <—26dB with 
respect to either tone of standard 2-tone test 
Harmonic distortion: —40dB or better 

Input drive: 10-20W (as supplied by SC120D 
or SC130D Patrolfones) 

Input power: 11.5-15V dc at 30A max or 
22-30V dc at 15A max. Negative ground only 
Mechanical environment: splashproof, with- 
stands shock and vibration in vehicle fitting 
when used with SC700 mounting bracket 


TECHNICAL SPECIFICATION 

RECEIVER 

Frequency range: up to 30MHz. Low end 
sensitivity specified at 250kHz 

Operating modes: A3B/AQB (isb), A3J (usb or 
Isb), A3/A3H (ame), and A1 (cw) 

Frequency stability 

not less than 5x10 over specified tempera- 
ture. Drift rate of not more than 3x 10 8 per week. 
Optional oven standard provides not less than 
1x10 over specified temperature. 

External standard option provides stability of the 
100kHz, 1MHz, or 5MHz external standard 
used. 

Sensitivity (ssb) 

(0.25—1.6 MHz) 2 uV ‘hard’ (1 V ‘soft’) for 10dB 
(st+n)/n 

(1.6-29.9MHz) 0.7 nV ‘hard’ (0.35 nV ‘soft’) for 
10dB (s+n)/n 

Audio inputs 

(line) 600 O +10%, bal; 0dBm, nominai; adj —20 
to +10dBm 
(headphone) 6000, 
minimum 

(speaker) 8©, nominal; 2W, minimum 

Gain: O0dBm line audio out for 3V input, ssb 
mode 

Bandwidths: 16kHz, 2.7kKHz usb, and 2.7kKHz 
Isb. Space provided for additional filters. CCIR 
filters with specified phase characteristics 


nominal; +10dBm, 


optional (suitable for 2400b/s data) 


Tune increments: 10Hz with optional expan- 
sion to 1Hz for processor contro! applications 

Channelling speed: 2ms nominal; 5ms, max 

Power input: 115/230V ac +10%, single 
phase, 47-63Hz; 100W, max 

Antenna input impedance: 500, nominal; 
unbalanced (1.5:1, max vswr) 

Altitude 

(operating) up to 3658m (12 OOOTt) 

(storage) up to 12 190m (40 OOOft) 

Humidity: 0-95% 

Temperature range 

(full performance) 0 to +50°C (+32 to +122°F) 
(reduced performance) —20 to +0°C (—4 to 
+32°F) 

(non-operating) —57 to +70°C (—71 to + 158°F) 
Height: 178mm (7in) 

Width: 483mm (19in) 

Depth: 483mm (19in) 

Weight: 17.2kg (38Ib) nom 


TRANSMITTER AND TRANSCEIVER 
Frequency range 

(exciter) 1.6-30 MHz (100/10/1 Hz tuning incre- 
ments, depending on options) 

(1kW power amplifier) 1.6-30 MHz 

(3/10kW power amplifier) 2-30 MHz 
Operating modes: A3B/AQB (isb), A3J (usb or 
Isb), A3/A3H (ame), A1 (cw) 

Frequency stability 

not less than 5x 1077 over specified temperature 
range; drift rate of not more than 3x10 ® per 
week. 

Optional oven standard provides not less than 
1x10 over specified temperature. External 
standard option provides stability of the 
100kHz, 1 or 5MHz external standard used 
Rf output 1 kW 

(high power) +0.5, —1.0dB, pep or average 
(low power) 300—700W adjustable 

Rf output 3kW 

(high power) +0.5, —1.0dB, pep or average 
(low power) 700-2000W adjustable 
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Temperature range 

(operating) —30 to +50°C 

(storage) —40 to +85°C 

Height: 5.25in (13.3cm) 

Width: 12.875in (32.7cm) 

Depth (including mating connectors): 
(40.6cm) 


16in 


Manufacturer: Southcom International Incor- 
porated, Escondido, California. 


Rf output 10kW 
(high power) +0.5, 
average 

(low power) 3-7kW adjustable 

Power amplifier output impedance: 500, 
unbalanced; 3:1 vswr, max 

Power input 

(exciter) 115/230V ac +10%, 47-63Hz, 80W 
(receiver/exciter) 115/230V ac +10%, 47- 
63Hz, 95W 

(1kW) 104, 112, 120, 208, 225, or 240V ac 
+10%, 47-63 Hz, single-phase, 3500 W max for 
1kW output 

(3/10kW) 210, 230, 250, 364, 398, or 433V ac 
+5%, 47-63Hz, 3-phase delta or wye 

(for 3KW output) 9100W 

(for 10KW output) 23100W 

Frequency tune time exciter: 2ms nominal, 
5ms max; Power amplifier: 6s nominal, 10s max 
Humidity: up to 95% at 30°C (86°F) 

Altitude all 

1kW, 3658m (12 OO0Oft) at 55°C (131°F) 
(3/10kW) 3658m (12 O00ft) at 55°C (131°F) 
(all) 4572m (15 OOOft) at 25°C (77°F) 

(all) 12192m (40 O00ft), non-operating 
Temperature range 

(full performance) O0-50°C (+32 to +122°F) 
(reduced performance) —20 to +0°C (—4 to 
+32°F) 

(storage) —57 to +70°C (—71 to +158°F) 
EXCITER AND RECEIVER/EXCITER 

Height: 178mm (7in) 

Width: 483mm (19in) 

Depth (with handles): 531mm (20.9in) 
Weight (exciter): 17.2kg (38Ib); (receiver/ 
exciter): 17.5kg (38.5!b) 


—1.0dB, pep or 


1kW POWER AMPLIFIER 

Height: 267mm (10.5in) 

Width: 483mm (19in) 

Depth (with handles): 653mm (25.75in) 
Weight: 23.6kg (52!b) 


1kW POWER SUPPLY 

Height: 267mm (10.5in) 

Width: 483mm (19in) 

Depth (with handles): 636mm (25.06in) 
Weight: 71.6kg (158!b) 


3kW POWER®AMPLIFIER 

(with rack trim) 

Height: 1753mm (69in) 
Width: 808mm (31.81 in) 
Depth: 705mm (27.75in) 
Weight: 497kg (1098!b) 
(untrimmed) 

Height: 1753mm (69in) 
Width: 660mm (26in) 
Depth: 635mm (25in) 
Weight: 427 kg (941 Ib) 


10kW POWER AMPLIFIER 

(with rack trim) 

Height: 1753mm (69in) 
Width: 1237mm (48.72in) 
Depth: 705mm (27.75in) 
Weight: 845kg (1866lb) 
(untrimmed) 

Height: 1753mm (69in) 
Width: 116mm (46in) 
Depth: 635mm (25in) 
Weight: 750kg (1650!b) 


Manufacturer: Collins Government Telecom- 
munications Group, Cedar Rapids, lowa. 
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718U Lightweight HF Transceivers 


The 718U range of hf transceivers has been 
designed to provide surface-to-surface and 
surface-to-air Communication with a high 
degree of operational speed and flexibility. 

Common functional modules extend the 
adaptability of the equipments for use in aircraft, 
on ships, in vehicles, and as packsets or port- 
able equipment. 


AN/TRC-169 HF Portable Transceiver 
(718U-1) 

In operation with the US Army, the 718U-1 
provides line troops with a transceiver which, by 
selecting a frequency and keying the system to 
tune and match the antenna automatically, pro- 
vides any one of 280 000 channels in the 2 to 
30MHz frequency range. 

Two environmentally sealed submersion- 
proof units, a 671U-1 receiver-exciter and a 
548S-1 power amplifier/antenna coupler, are the 
basic functional elements of the system that are 
easily mated to form a single piece of equipment 
for backpack use. The two units can be sepa- 
rated by up to 200 feet (60 metres) with a single 
cable allowing the transceiver to be operated 
from a bunker or field command post with the 
antenna located for maximum performance. 

All operating controls, displays, audio, and 
data connectors are conveniently located and 
readily accessible on the receiver-exciter front 
panel. Operating frequency is displayed in digi- 
tal form and is manually selected with five 
control knobs. Other controls include mode 
select, audio gain, squelch, and re-transmit. A 
digital frequency synthesizer provides 100-Hz 
tuning in the usb, Isb, ame, cw and data modes. 

A variety of antennas can be used with the 
718U-1 to meet various operational require- 
ments. A whip can be mated directly to the 
power amplifier/coupler in portable operation or 
larger antennas can be used for unique applica- 
tions. The matching network contained within 
the solid-state power amplifier/antenna coupler 
is capable of tuning 50-ohm doublets, long-wire 
and whip antennas 32 foot (9.7 metre) long or 
greater, 15-foot (4.5 metre) whips with the 
981G-1 load coil, and the Collins 637K-1 high 
angle radiation antenna. 


TECHNICAL SPECIFICATION 

Frequency range: 2—-30MHz (100Hz incre- 
ments) 

Number of channels: 280 000 

Frequency stability: 5x10’ over complete 
environmental range 

Ageing: 5108 per month 

Frequency generation: digital synthesizer 
Mtbf: 1500h, operational 

Receiver sensitivity 

(cw and ssb) 0.7 uV for 10dB (s+n)/n ratio 
(am) 3.5 uV 30% mod for 10dB (s+n)/n ratio 
Selectivity 

(cw and ssb) ripple (300-3000 Hz) nmt +2.5dB 
(600-2700Hz) nmt +1.5dB. 60dB b/w, 4.4kHz 
(am) 6dB b/w, 6 +0.75kHz. 60dB b/w, 23kHz 
maximum 

Audio output 

(voice) 50mW (front panel adjustable). 6000, 
grounded CT (1500 unbalanced). 10000 
unbalanced 

(nbsv) 10mW (internal preset adjustable). 
600, grounded CT (1509 unbalanced); 
1000 2 unbalanced 

Transmitter power output: 100W +1.5dB pep 
and average into 500 

Tuning (time): automatic (3s) 

Remote operation: 200ft (60m) remote capa- 
bility 

Power input: battery, eg BB-451, or vehicle 
power source of 28V dc with vehicular power 
adapter, or 26V dc from a 230/115V ac to 26V 
dc supply 
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Consumption 

(receive) approx 20W in 

(transmit) 280W in ssb 

Temperature range: —54 to +55°C 
Height: 5?1/64in (13.53cm) 

Width: 1219/64 in (30.98cm) 

Depth (with knobs and _ handles): 
(36.83cm) 

Weight: 26.6lb (12.01kg) 

TRANSIT CASE 

Height: 21% in (53.66cm) 

Width: 317% in (71.05cm) 

Depth: 23in (58.42cm) 

Weight (less contents): 66lb (29.9kg) 


14¥%in 


OPERATIONAL SPECIFICATION 

Humidity: MIL-STD-810; Vibration, shock, sand 
and dust, and explosive atmosphere: MIL- 
STD-810. 


AN/VRC-80 Transportable HF Com- 
munication System (718U-2) 


The 718U-2 400-watt transceiver is designed 
primarily for military vehicle applications. It is in 
operation with the US Navy. System tuning and 
antenna matching are automatic when a fre- 
quency is selected and the system is keyed. 
280 000 channels are available in the 2 to 
30 MHz frequency range. 

The 718U-2 consists of three environmentally 
sealed, submersion-proof units; a 671U-1 
receiver-exciter, a 718F-7 transmitter group, 
and a 490B-4 antenna coupler group. To satisfy 
a multitude of tactical requirements, single 
cables are used to remote the receiver-exciter 
up to 200 feet (60 metres) from the transmitter 
and the antenna coupler up to 100 feet (30 
metres). Minimal effort is required to remove the 
system for fixed site operation to free the vehicle 
for other duties. 

The same receiver-exciter is used as in the 
718U-1 and 718U-9 systems for maximum inter- 
changeability with other systems. All operating 
controls, displays, audio, and data connectors 
are conveniently located and readily accessible 
on the receiver-exciter front panel. Frequency 
selection is displayed in digital form and five 
control Knobs are provided to permit rapid 
selection. Other controls include mode select, 
audio gain, squelch, and re-transmit. A digital 
frequency synthesizer provides 100-Hz tuning 
in the usb, Isb, ame, cw and data modes. 

A variety of antenna types are compatible with 
the 490B-4 antenna coupler group including 
whips, long wires, 50-ohm coax-fed types, and 
the Collins 637K-3 high angle radiation antenna. 
An internal load coil permits the use of whips as 
short as 16 feet (4.8 metres). In addition, the 
490B-4 case provides a whip mounting base for 
mobile or fixed-site operation. Protective circuits 
in the antenna coupler prevent damage should 
the antenna become inadvertently discon- 
nected or grounded. 


TECHNICAL SPECIFICATION 

Frequency range: 2—30MHz (100-Hz incre- 
ments) 

Number of channels: 280 000 

Frequency stability: +5~x10’ 

Frequency generation: digital synthesizer 
Mtbf: 885h operational 

Tuning time: 7s max (automatic) 

Receiver sensitivity 

(ssb data cw) 0.7 nV for 10dB (s+n)/n ratio 
(am) 3.5u4V mod 30% at 1000Hz for 10dB 
(s+n)/n ratio 

Selectivity 

(amplitude response ssb/data/cw) 600-2700 Hz 
+1.5dB. 300-3000Hz +2.5dB. 400-4000Hz 
60dB 

(am) 6dB b/w, 6 +0.75kHz 

Audio output 

(voice and cw) 50mW into 150/600 0 

(nbsv) 1mW into 150/600 QO 


Transmitter power output: 400W pep or aver- 
age into 500 with 1.3:1 vswr 

Power input: 24-32V power source dc 
Consumption 

(receive) approx 300W 

(ssb voice transmit) 1500W 

671U-1 RECEIVER-EXCITER 

Height: 5.35in (13.6cm) 

Wiath: 5.78in (14.7cm) 

Depth (less knobs and handles): 12.75in 
(32.4cm) 

Weight: 11.86|b (5.4kg) 


718F-7 TRANSMITTER GROUP 
Height: 10in (25.4cm) 
Width: 14.91in (37.9cm) 
Depth: 25.38in (64.4cm) 
Weight: 67 |b (30.4kg) 


490B-4 ANTENNA COUPLER GROUP 

Height (excluding antenna base): 
(30.9cm) 

Width: 17.16in (43.6cm) 

Depth: 17.56in (44.6cm) 

Weight: 48|b (21.8kg) 


12.33in 


OPERATIONAL SPECIFICATION 
Sand, dust, temperature, humidity, altitude, vib- 
ration and shock requirements MIL-STD-810. 


AN/VRC-81 Transportable HF Com- 
munication Systems (718U-2A/2B) 


The 718U-2A, designated AN/VRC-81, and 
718U-2B are in operation with the Netherlands 
Army. Completely automatic, these 400-watt 
transceivers provide continuous operation in 
any of the 280 000 channels in the 2 to 30 MHz 
frequency range. 

Compact in design, the 718U-2A/2B each 
consists of three environmentally sealed 
submersion-proof units, a 313V-7A/8 remote- 
control, a 718F-8/8A transmitter group and a 
490B-4/6 antenna coupler group. The 718U-2A 
control can be remoted up to one mile (1.6km) 
from the remainder of the system by the use of 
only two pairs of field wires. The 718U-2B design 
provides infinite distance remote operation that 
is limited only by the capabilities of the user’s 
telephone lines, radio links, or microwave links. 

All required operating controls, displays, 
audio, and data connectors are conveniently 
located on the control unit. Frequency is dis- 
played in digital form and five knobs (718U-2A) 
or levers (718U-2B) provide rapid selection. 
Additional controls include mode select, audio 
gain, rf gain or squelch, and re-transmit. 

An additional control may be added to either 
system to provide parallel or master-slave con- 
trol. Using two controls also provides intercom 
facilities that are independent of normal system 
operation. 

Either system may be operated in the pres- 
ence of strong rf fields often encountered in field 
applications where many systems must be 
operated simultaneously and in close proximity. 

A variety of antenna configurations are com- 
patible with the 490B-4/6 antenna coupler 
groups including whips, long wires, 50-ohm 
coax-fed types, and the Collins 637K-3 high- 
angle radiation antenna. An internal load coil 
permits use of whips as short as 16 feet (4.7 
metres). In addition, the 490B-4/6 cases provide 
a whip mounting base for mobile or fixed-site 
operation. Protective circuits in the antenna 
couplers prevent coupler damage should the 
antenna become inadvertently disconnected or 
grounded. To satisfy remote antenna require- 
ments the antenna coupler group of either 
system may be remoted up to 100 feet (30 
metres) from the remainder of the system with a 
single cable. 


TECHNICAL SPECIFICATION 

Frequency range: 2—30MHz (100-Hz incre- 
ments) 

Number of channels: 280 000 

Frequency stability: +5107 

Frequency generation: digital synthesizer 
Mtbf: 650h, operational 

Tuning time: 7s max (automatic) 

Receiver sensitivity 

(ssb/data/cw) 1.4 uV for 10dB (s+n)/n ratio 
(am) 5 nV mod 30% at 1000 Hz for 10dB (s+n)/n 
ratio 

Selectivity (amplitude response ssb/data/cw) 
718U-2A: 600-2700Hz +1.5dB, 300-3000 Hz 
+2.5dB, —60dB b/w, 4.8kHz 

718U-2B: 300-3400Hz +2dB, 450-3000Hz 
+1.5dB; —60dB b/w, 4.8kHz; am: 6dB b/w, 6 
+0.75kHz 

Audio output 

(voice and cw) 10mW into 6000 

(nbsv) 1mW into 600 

Transmitter power output: 400W pep or aver- 
age into 500 with 1.3:1 vswr 

Power input: 24-32V dc power source 


Consumption: approx 300W 


RADIO SET CONTROL 

313V-7A 6313V-8 
Height 9.562in (24.3cm) —_ 11 in (28cm) 
Width §7.25in (18.4cm) —_—_— Bin (20cm) 
Depth 5.37in(13.6cm) —_— 6 in (15cm) 
Weight = 10/b (4.5kg) 15lb (6.8kg) 
RECEIVER/TRANSMITTER GROUP 

718F-8 6718F-8A 


Height 10.12in (25.7cm) _10in (25.4cm) 
Width 21.39in (54.3cm) 20.87in (53.02cm) 
Depth 24.38in (61.8cm) 23in (58.42cm) 
Weight 110!b (49.7kg) — 84Ib (38.13kg) 


ANTENNA COUPLER GROUP 
490B-4 
12.33in (80.9cm) 
17.16in (43.6cm) 
17.56in (44.6cm) 
48 |b (21.8kg) 


490B-6 
10in (25.4cm) 
16in (40.64cm) 
16.5in (41.9cm) 
45|b (20.39kg) 


Height 
Width 
Depth 
Weight 


OPERATIONAL SPECIFICATION 
Sand, dust, temperature, humidity, altitude, vib- 
ration, and shock requirements MIL-STD-810. 


Airborne HF Transceiver (718U-3) 


Weighing less than 30 pounds (13.6kg), the 
718U-3 100-watt transceiver is designed for use 
where weight and space allowances are limited. 
Typical installations include Learjet, Beechcraft, 
and light helicopters. FCC type-accepted under 
Part 87 of the Rules and Regulations, the 718U-3 
also conforms to the requirements of FAA 
TSO-C-31, 32c. 

The system consists of two units: a 671U-2 
receiver-exciter and a 548S-3/5 power 
amplifier/antenna coupler. All operating controls 
and displays are located on the front panel of the 
receiver-exciter unit that may be panel or 
pedestal-mounted. Controls include mode and 
frequency selectors, audio gain, squelch, and 
re-transmit. A digital frequency synthesizer pro- 
vides 100-Hz tuning in usb, Isb, ame, cw and 
data. Acommercial version without cw, data and 
re-transmit modes is available. 

The solid-state power amplifier/antenna cou- 
pler contains a matching network capable of 
tuning a wide variety of typical aircraft wire 
antennas. Tuning accessories in the form of 
loading inductors and capacitors are available 
to extend the tuning range of the system to 
include all types of small aircraft hf antennas. 
These include shunt, notch, short open-wire, 
short grounded-wire, and the Collins 437R-1. 
The Collins miniature 437R-2 tuned hf monopole 
antenna is specifically designed for use with the 
718U-3/5 transceiver systems. It is the optimum 
antenna type for small aircraft. 


TECHNICAL SPECIFICATION 

Frequency range: 2—30MHz (100-Hz incre- 
ments) 

Number of channels: 280 000 
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Frequency stability: 5x10’ over complete 
environmental range 

Ageing: 5x 108 per month 

Frequency generation: digital synthesizer 
Mtbf: 1500h, operational 

Receiver sensitivity 

(cw and ssb) 0.7 nV for 10dB (s+n)/n ratio 
(am) 3.5 uV 30% mod for 10dB (s+n)/n ratio 
Selectivity 

(cw and ssb) ripple (300-3000Hz) nmt +2.5dB, 
(600-2700 Hz) nmt +1.5dB, 60dB b/w, 4.4kHz 
(am) 3dB b/w, 6kHz, 60dB b/w, 23kHz 
Audio output 

(voice) 50mW into 150/600 Q (front panel adj) 
(nbsv) 10mW into 150/600 (internal adj) 
Transmitter power output: 100W +1.5dB pep 
and average into 500 

Tuning (time): 3s automatic 

Remote operation (exciter to pa): 200ft (60m) 
Power input: 28V dc power source 
Consumption 

(receive) approx 20W 

(ssb transmit) 260W 

RECEIVER-EXCITER 

Height: 5°/16in (13.49cm) 

Width: 534in (14.61 cm) 

Depth (less knobs): 10in (25.4cm) 

Weight: 10|b (4.53kg) 


POWER AMPLIFIER COUPLER 

Height: 7%in (19.37cm) 

Width: 47% in (12.38cm) 

Depth (less handle): 14%¢in (36.51 cm) mount- 
ing dimension 

Weight: 16.5|b (7.48kg) 


OPERATIONAL SPECIFICATION 

Temperature and humidity: MIL-E-5400, Class 
1A. Altitude: 30 000 feet (9000 metres), operat- 
ing. 


Airborne HF Transceiver (718U-4A) 


Consisting of four units, the 718U-4A 400-watt 
transceiver is designed for aircraft that require a 
higher power output while limited by weight 
restrictions. This system is capable of continu- 
ous reception and transmission on any one of 
280 000 channels in usb, Isb, ame, cw and data 
rnodes. It is designed to interface fsk tone 
keyers, narrow-band secure voice vocoders, 
and other similar data modes. The 718U-4A can 
retrofit existing Collins 618T transceiver installa- 
tions in most aircraft without modification to the 
aircraft wiring or structure. For high performance 
aircraft operation to 70 000 feet (21 336 metres), 
a pressurised case can be supplied to enclose 
the 548T-1 power amplifier and power supply 
units. Power supply options permit operation 
from 28 volts dc (636X-2) or 115 volts ac, 400 Hz 
(6386 W-1) primary sources. All voltages required 
by the 718U-4A are provided by the power 
supply. 

All operating controls including frequency 
select, mode select, and squelch are con- 
veniently located on the panel- or pedestal- 
mounted 514A-4 control unit. Displays include a 
digital frequency readout and an rf test indicator 
that displays the operational integrity of the 
power amplifier/antenna coupler and receiver- 
exciter when actuated by the operator. Serial- 
digital data link control is used between units to 
minimise cabling and reduce weight. A digital 
frequency synthesizer contained in the 671U-4A 
receiver-exciter provides 100-Hz tuning. The 
718U-4A transceiver is designed to interface 
with the Collins general line of hf antenna 
couplers. 


TECHNICAL SPECIFICATION 

Frequency range: 2—30MHz (100-Hz incre- 
ments) 

Number of channels: 280 000 

Frequency stability: 5x10’ over complete 
environmental range 

Ageing: 5x 108 per month 

Frequency generation: digital synthesizer 
Mtbf: 1200h, operational 

Receiver sensitivity 

(cw and ssb) 0.7 nV for 10dB (s+n)/n ratio 
(am) 3.5 uV 30% mod for 10dB, (s+n)/n ratio 
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Selectivity 

(cw and ssb) ripple (300-3000 Hz) nmt +2.5dB, 
(600-2700Hz) nmt +1.5dB, 60dB b/w, 4.4kHz 
(am) 3dB b/w, 6kHz, 60dB b/w, 23kHz 
Audio output 

(voice and cw) 50mW into 150/600 0 

(nbsv) 1mW into 150/600 

Transmitter power output: 400W pep and 
average into 50 with max vswr 1.3:1 

Tuning (time): 1s automatic 

Remote operation: exciter to pa 200ft (60m) 
control head to exciter 500ft (150m) 
Consumption 

(receive) 200W 

(ssb transmit in ac) 1400W 

Altitude: 30 000 ft (9000 m) 

RECEIVER-EXCITER 

Height: 75in (19.37cm) 

Width: 4% in (12.4cm) 

Depth: 12%2in (31.75cm), mounting dimension 
Weight: 15!b (6.8kg) 


CONTROL 

Height: 2%in (6.66cm) 
Width: 534 in (14.61.cm) 
Depth: 3°/16in (8.41 cm) 
Weight: 2% |b (1.03kg) 


POWER AMPLIFIER 

Height: 75%in (19.37cm) 

Width: 259/6ain (7.18cm) 

Depth: 17''/s2in (44.05cm) mounting 
dimension 

Weight: 11.3lb (5.12kg) 


POWER SUPPLY 

Height: 7%in (19.37cm) 

Width: 2% in (7.52cm) 

Depth: 171''/s2in (44.05cm) mounting 
dimension 

Weight: 17|b (7.7kg) 


OPERATIONAL SPECIFICATION 
Temperature and humidity: MIL-E-5400, Class 
1A. 


AN/ARC-174V Airborne HF 
Transceiver (718U-5) 


Similar in operation to the 718U-3, the 718U-5 
100-watt transceiver is packaged in three units 
to achieve maximum space utilisation. Serial- 
digital data link control methods minimise cabl- 
ing between units which reduces overall system 
weight. Suitable for retrofit of Collins 618T trans- 
ceiver systems, the 718U-5 can be installed in 
most aircraft without modification to the aircraft 
structure or wiring. The system is type accepted 
under Part 87 of the FCC Rules and Regulations 
and conforms to the requirements of FAA 
TSO-C-31, 32c. It is in operation with the US 
Navy and with British armed forces. 

All operating controls including frequency 
select, mode select, and squelch are con- 
veniently located on the panel- or pedestal- 
mounted 514A-4 control unit. Displays include 
digital frequency readout and an rf test indicator 
that displays the operational integrity of the 
power amplifier/antenna coupler and receiver- 
exciter when actuated by the operator. A digital 
frequency synthesizer contained in the 671U-4A 
receiver-exciter provides 100-Hz tuning in usb, 
Isb, ame, cw and data. A commercial version 
without cw and data modes is available. 

Two power amplifier/antenna coupler config- 
urations are available, the 548S-3 for operation 
up to 30 000 feet (9000m), and the pressurised 
548S-5 for altitudes above 30 000 feet (9000 m). 

A matching network, contained within the 
power amplifier/antenna coupler, is capable of 
tuning a wide variety of typical aircraft wire 
antenna. Tuning accessories in the form of 
loading inductors and capacitors are available 
to extend the tuning range of the system to 
include all types of small aircraft hf antenna. 
These include shunt, notch, short open-wire, 
short grounded-wire, and the Collins 437R-1. 
The Collins miniature 437R-2 tuned hf monopole 
is specifically designed for use with the 718U- 
3/5 transceiver systems. It is the optimum 
antenna type for small aircraft. 
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TECHNICAL SPECIFICATION 

Frequency range: 2-30MHz (100-Hz incre- 
ments) 

Number of channels: 280 000 

Frequency stability: 5x10’ over complete 
environmental range 

Ageing: 5x 10® per month 

Frequency generation: digital synthesizer 
Mtbf: 1500h, operational 

Receiver sensitivity 

(cw and ssb) 0.7 nV for 10dB (s+n)/n ratio 
(am) 3.5 uV 30% mod for 10dB (s+n)/n ratio 
Selectivity 

(cw and ssb) ripple (300-3000Hz), nmt 
+2.5dB, (600-2700Hz) nmt +1.5dB 60dB b/w, 
4.4kHz 

(am) 3dB b/w, 6kHz, 60dB b/w, 23kHz 
Audio output 

(voice and cw) 50mW into 150/600 0 

(nbsv) 1mW into 150/600 2 

Transmitter power output: 100W +1.5dB pep 
and average into 500 

Tuning (time): 3s automatic 

Remote operation 

(exciter to pa) 200ft (60m) 

(control head to exciter) 500ft (150m) 

Power input: 28V dc power source 
Consumption 

(receive) approx 41W 

(ssb transmit) 280W - 

Altitude: 30 OOOft 

RECEIVER-EXCITER 

Height: 7%in (19.37cm) 

Width: 47% in (12.38cm) 

Depth: 12%2in (31.75cm) mounting dimension 
Weight: 15lb (6.8kg) 


POWER AMPLIFIER-COUPLER 

Height: 7%in (19.37cm) 

Width: 47%in (12.38cm) 

Depth (less handle): 14%in (36.51 cm) mount- 
ing dimension 

Weight: 16.4 in (7.44cm) 


TD-410/UGC and TD-411/UGC 
Multiplexer and Demultiplexer 


The TMX-1, TD-410/UGC, and RMX-1 TD-411/ 
UGC are fully transistorised voice frequency 
multiplexers and demultiplexers that will provide 
two discrete 375 to 3025Hz channels within a 
6-kHz pass-band of a sideband transmission 
system, or other suitable medium. 

When used in an ssb transmission system 
where 6-kHz bandpass is available, itis possible 
to provide any combination of two of the follow- 
ing types of modulation: up to 22 teletypewriter 
channels, voice transmission, data transmis- 
sion, facsimile transmission, or any other type of 
modulation that can be contained between 375 
and 3025 Hz. 

Combinations of any four of the above ser- 


CV-1758/URR Receiving Mode 
Selector MSR-9 


The MSR-9, Receiving Mode Selector, CV- 
1758/URR, will adapt any standard communica- 
tions receiver operating with a 455kHz if output 
signal to the reception of upper or lower 
sideband signals. Although the MSR-9 has been 
designed specifically for detecting single 
sideband signals, the filter circuits incorporated 
within this unit will improve the reception of cw, 
mew, am and fsk signals, by providing sharp 
discrimination between a desired signal and 
undesired adjacent interference. 

Either upper or lower sideband reception is 
selected by front panel control. Six-kHz 
bandspread tuning in the selected sideband 
permits rapid fine tuning of the received signal. 

Oven control of the sideband crystals permits 
the use of this adapter for the reception of 
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REMOTE CONTROL UNIT 
Height; 2%in (6.67cm) 
Width: 5%4in (14.61. cm) 
Depth: 35/:6in (8.41 cm) 
Weight: 2% |b (1.03kq) 


OPERATIONAL SPECIFICATION 
Temperature and humidity: Conforms to 
requirements of MIL-E-5400, Class 1A. 


Transportable HF Communication 
System (718U-9) 

The 718U-9 100-watt system provides continu- 
ous transmission and reception on any of 
280 000 channels in the usb, Isb, ame, cw and 
data modes. : 

Consisting of two environmentally sealed 
submersion-proof units, a 671U-1 receiver- 
exciter and a tray-mounted 548S-1 power 
amplifier/antenna coupler, the system units may 
be separated up to 200 feet (60 metres) for 
remote operation by a single cable. 

The identical receiver-exciters in the 718U-1 
and 718U-2 and the identical power amplifier/ 
antenna coupler in the 718U-1 enhance inter- 
changeability within the system. All operating 
controls, displays, audio, and data connectors 
are conveniently located on the receiver-exciter 
front panel. Operating frequency is displayed in 
digital form and is manually selected with five 
control knobs. Other controls include mode 
select, audio gain, squelch, and re-transmit. 

A variety of antennas can be used with the 
718U-9 to meet various operational require- 
ments. A whip can be mounted directly to the 
power amplifier/antenna coupler for mobile use 
or larger antennas can be utilised in unique 
applications. The matching network contained 
within the solid-state amplifier/antenna coupler 
is capable of tuning 50-ohm doublets, long-wire 
and whip antennas 32 feet (9.4 metres) or 
greater, 15 foot (4.7 metres) whips with the 
981G-1 load coil, and the Collins 637K-3 high- 
angle radiation antenna. 


vices can be provided by using two multiplexers 
and demultiplexers where 12kHz bandpass is 
available for independent sideband transmis- 
sion. 

A front panel meter and selector switch meter 
individual and combined signals. All operating 
adjustments and controls are accessible on the 
front panel. 


TECHNICAL SPECIFICATION 

TMX-1 

Number of inputs: 2 

Bandwidth input, each: 375-3025Hz 

Input impedance, each circuit: 6000 bal- 
anced 

Output circuit, number: 1 

Output bandwidth: 375-5915Hz 

Output impedance: 6000 balanced 


sideband signals with any degree of carrier 
suppression. Two MSR-9 units, both operating 
from the if output of the same receiver, will 
provide complete reception of independent 
sideband. 


TECHNICAL SPECIFICATION 

Input frequency: 455kHz 

Receiving modes: ssb upper or lower, am, cw, 
fsk, fax 

Input voltage: 1-100mV rms 

Tuning bandspread: +3kHz 

Audio output 

(high 2W) 6000, 8 

(low 1mW) 6000; 150mW; 6000 and 8 
Output impedance 

(loudspeaker) 8Q 

(line) 6000 

(headset) high or low impedance headset may 
be used 


TECHNICAL SPECIFICATION 

Frequency range: 2—30MHz (100-Hz incre- 
ments) 

Number of channels: 280 000 

Frequency stability: +5 x10’ 

Frequency generation: digital synthesizer 
Mtbf: 1500h, operational 

Receiver sensitivity 

(ssb/data/cw) 0.7 nV for 10dB (s+n)/n ratio 
(am) 3.5uV mod 30% at 1000Hz for 10dB 
(s+n)/n ratio 

Selectivity amplitude response (usb, Isb, 
nbsv): 600-2700Hz +1.5dB, 300-3000Hz 
+2.5dB, 400-4000Hz, 60dB 

Audio output 

(voice and cw) 50mW into 150/600 0 

(nbsv) 1mW into 150/600 © 

Transmitter power output: 100W pep or aver- 
age into 500 with 1.3:1 vswr 

Tuning (time): 3s automatic 

Power requirements: 25-32 V dc power source 
Consumption 

(receive) approx 20W 

(ssb voice transmit) 300W 

(during tune or data transmission) 450W 
RECEIVER-EXCITER GROUP (671U-1 in 990V-1 mount) 
Height: 6/2in (16.5cm) 

Width: 6in (15.2cm) 

Depth (less knobs and_ handles): 
(32.4cm) 

Weight: 13lb (5.85kg) 


12% in 


POWER AMPLIFIER/ANTENNA COUPLER GROUP (548S-1 and 
981G-1 in 990X-2 mount) 

Height (excluding antenna base): 9in (22.8cm) 
Width: 645/64 in (17cm) 

Depth: 2729/s2in (70.8cm) 

Weight: 36.5!b (16.45kg) 


OPERATIONAL SPECIFICATION 
Sand, dust, temperature, humidity, altitude, vib- 
ration, and shock: MIL-STD-810. 


Manufacturer: Collins, Government Telecom- 
munications Group, Dallas, Texas. 


1 RMX-1 

Number of inputs: 1 

Bandwidth, input: 375-5915Hz 

Input impedance: 600 balanced 
Output circuit, number: 2 

Output bandwidth, each: 375-3025Hz 
Output impedance, each: 600 balanced 


TMX-1 AND RMX-1 

Temperature range: 0—-50°C 

Power requirements: 115/230V 50/60Hz 
Power consumption: approx 4W 
Height: 5% in (13.4cm) 

Width: 8in (20.3cm) 

Depth: 11%2in (29.2cm) 

Weight: 10|b (4.5kg) 


Manufacturer: The Technical Material Corpora- 
tion, Mamaroneck, New York 10543. 


Primary power requirements: 115/230V, 50/ 
60Hz, single-phase, 65W 

Temperature range: 0—-50°C 

Humidity: up to 90% 

Height: 5% in (13.4cm) 

Width: 19in (48.2cm) 

Depth: 11% (28.5cm) 

Weight: 2872 |b (12.9kg) 


OPERATIONAL SPECIFICATION 
Manufactured in accordance with JAN/MIL 
specifications wherever practicable. 


Manufacturer: The Technical Material Corpora- 
tion, Mamaroneck, New York 10543. 


TH-39A/UGT Tone Intelligence Unit 
TIS-3 


The long-established TIS-3, TH-39A/UGT, is a 
multi-purpose audio tone keyer which will pro- 
vide cw, fsk or fax operating modes when used 
with an ssb transmitter, telephone lines or mic- 
rowave links. 

The frequency shift is a true fm system utilising 
reactance control of a 200-kHz oscillator in order 
to obtain clean, transient-free keying. 

A precisely calibrated, direct reading counter 
type dial presents fast, simple and accurate 
adjustment of the desired frequency shift from 
12 to 1000Hz. When used in the fax mode, 
frequency shifted tones are a direct function of 
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the input de control voltage; therefore, linear 
shift of up to 1200Hz is available for photo- 
graphic transmission. 


TECHNICAL SPECIFICATION 

Keying speeds: up to 75bd (100 wpm) fs, up to 
140bd cw, up to 400bd fax 

Keying inputs 

50V, 100V, 20mA, 60mA. All neutral, floating, or 
either side grounded 

0/20 positive for 1200Hz (fax) linear shift 
Shift: 12-1000Hz continuously adjustable 
Audio centre frequencies: 2550, 2000, 
1900Hz; spare for user selected centre fre- 
quency 

Cw tone frequency: 1000Hz 
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Frequency stability: better than 0.5% for O- 
50°C change, +10% line voltage variation 
Relative humidity: 0-95% 

Output level: continuously adjustable to OdBm 
(0-1 mW) 

Oven temperature: 70°C 

Power input: 105/115/125/210/230V; 50- 
60Hz; single-phase, 100W continuous; 170W 
intermittent (oven cycling) 

Height: 5% in (13.4cm) 

Width: 19in (48.2cm) 

Depth: 14 in (35.5cm) 

Weight: 381b (17.2kg) 


Manufacturer: The Technical Material Corpora- 
tion, Mamaroneck, New York 10543. 


Synthesized HF Transmitter TSTD- 
10K 


The TSTD-10K is a general-purpose synthes- 
ized transmitter that provides ssb, isb, am, ame, 
cw, fsk, fax, pulse and phase modulation operat- 
ing modes in the 2 to 30 MHz frequency range in 
100-Hz steps with a stability of 1 part in 108 per 
day. It is equipped with TechniMatiC tuning. 


TECHNICAL SPECIFICATION 

Frequency range: 2—30MHz, bandswitched 
Operating modes: am, ssb, isb, cw, ame, fask, 
fax pulse and phase modulation 


Power output: 10 OOOW pep, 5000W average 
Stability 

1 x 108 per day for change of 15°, 0-50°C 

1 x 109 per 24h available 

Spurious signals: at least GOdB below full pep 
output 

Temperature range: 0-50°C 

Humidity: up to 90% 

Primary power: 190/208/203V ac, 50/60Hz, 
3-phase; approx 19 OOOW with 0.97 power fac- 
tor 

Test equipment: spectrum analyser can be 
incorporated within auxiliary frame 

Shock mounting: Robinson shock mounts (or 
equivalent) for mobile installations 


Increased power output: field modification kit 
available to provide 15kW pep, 7.5kW average 
power output 

Height: 85in (215.9cm) 

Width: 56in (142.2cm) 

Depth: 43% in (111cm) 

Weight: 2700!b (1220kg) 


Manufacturer: The Technical Material Corpora- 
tion, Mamaroneck, New York 10543. 


HF Transmitter TSTL-2.5K 


The TSTL-2.5K transmitter is a self-contained 
unit in a standard 6-foot (2-metre) rack, which 
will deliver 2500 watts pep in linear service or 
2500 watts continuous duty keydown for cw or 
fsk service. 

The transmitter is completely in station auto- 
matic. After the transmitter is turned on selection 
of any one of eight frequencies is accomplished 
in an average of ten seconds. 


TECHNICAL SPECIFICATION 

Frequency range: 2-32 MHz 

Operating modes: cw, fsk, fax, am equivalent, 
isb and ssb 

Power output 

(in ssb and am equivalent modes) 2500W pep 
(under locked key for fsk and cw modes) 2500 W 
average 


Frequency stability: crystal controlled, 1 x 108, 
after equipment warm-up 

Spurious signals: at least 55dB below full pep 
output 

Temperature range: 0—50°C 

Humidity: up to 90% 

Primary power: 210/220/240/420/440/480V ac, 
50/60 Hz 3-phase 

Power requirements 

(ssb mode with full pep output) 3700W 

(cw mode with 2500W output) 5000 W 
Height: 69in (175.2cm) 

Width: 24% in (62.1cm) 

Depth: 30in (76.2cm) 


OPERATIONAL SPECIFICATION 
Manufactured in accordance with JAN/MIL 
specifications wherever practicable. 


Manufacturer: The Technical Material Corpora- 
tion, Mamaroneck, New York 10543. 


TSTL-2.5K hf transmitter 


HF Transmitter TST()-2.5K 


The TST()-2.5K series has a primary standard; it 
is solid-state, modular and has linear amplifica- 
tion for conventional and sideband modes of 
operation. 

Tuning in any of its operational modes is 
simple with positive indication of correct rf 
frequency assured by illuminated digital numer- 
als and large slide-rule dial presentation. Posi- 
tive tuning to the assigned frequency is assured 
by circuitry that protects against tuning up on 
spurious or harmonics. 

TechniMatiC tuning is builtinto the high level rf 
section, as standard equipment. TechniMatiC 
tuning to the exciter portion of in station or 
distant remote operation can be factory fitted or 


may be field installed at a later date. 
Once the tuning sequence has been com- 
pleted the tuning motors are de-activated. 


TECHNICAL SPECIFICATION 

Frequency range: 2—32MHz, 100-Hz steps 
Operating modes: cw, am, ame, ssb, isb, fsk 
and fax by external tone keyers 

Power output: 2500W pep, ssb; 2500W aver- 
age cw, Class c, fsk and fax locked key condi- 
tions 

Output: 500 unbalanced 

Frequency stability: 1 x 10® per day for 
change of 15°C 0-50°C 

Spurious signals: down at least 60dB at full 
pep output 


Primary power: 210/220/240/420/440/480V ac, 
50/60 cycles, 3-phase 

Temperature range: 0—50°C 

Humidity 

(operating) 90% 

(storage) 100%, —62 to +75°C 

Power requirements 

(ssb mode, with full pep) approx 5000W 

(cw mode with 2500W output) approx 7000W 
Height: 72in (182.8cm) 

Width: 49% in (125cm) 

Depth: 30in (76.2cm) 

Weight: approx 1200|b (540kg) 


Manufacturer: The Technical Material Corpora- 
tion, Mamaroneck, New York 10543. 
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AN/FRT-62 HF Transmitter 
GPT-200K 


The GPT-200K, AN/FRT-62, is a general- 
purpose transmitter featuring 260 000 synthes- 
ized channels from 2 to 28MHz at 200kW pep 
output in ssb, isb, am, am equivalent, cw, fsk 
and fax operating modes. Under conditions of 
64-tone modulation it will deliver approximately 
500 000 watts peak power at 20 per cent duty 
cycle, with better than 35dB signal to distortion 
ratio, or 1 000 000 watts pep at 10 per cent duty 
cycle. 

The power amplifier is designed with two 
tubes operating in parallel and powered by two 
independent power supplies. A 100kKW pep 
output is available if one of the final tubes or its 
associated power supply fails, without otherwise 
affecting the technical characteristics of the 
equipment. Also, 40, 10 and 1kKW emergency 
outputs are available. 


Remote-Control Receiver DDR-5BR 


The DDR-5BR is a TechniMatiC-tuned receiving 
system that can be tuned from any remote point, 
via a radio circuit or land-line to any of its 
operating frequencies and operating modes 
automatically by pre-cut tape, manual selection 
or card. 

The model DDR-5BR has a memory system 
that accepts 7.42 or 7.0 baudot teletypewriter 
code from the remote console, stores the infor- 
mation and supplies it to the receiver's tuning 
mechanism on command. The receiver is 
changed from one operating frequency and 
mode to another in a minimum of 1 toamaximum 
of 19 seconds, depending on prior settings of 
the receiver. 

The receiver system features an rf amplifier 
that is capable of accepting at least 100dB rf 
variations without affecting the technical charac- 
teristics of the unit, a synthesizer tunable in 
100-Hz steps that maintains the receiver's accu- 
racy at 1 part in 108 per day and an automatic 
frequency control unit that allows the receiver to 
lock on an unsynthesized side-band signal with 
as much as 30dB carrier suppression. 


TECHNICAL SPECIFICATION 

Frequency range: 2-32MHz, 100Hz steps 
Reception modes: am, ssb, isb, fsk, fax, cw 
and mcw 

Frequency stability: synthesized x 108 for 24h 
for change of 15°C, 0-50°C 

Input impedance: nominal 500, unbalanced 
Noise figure and sensitivity: 6dB or better 
over band, ie with 1“V signal and 7.5kHz 
bandwidth, (s+n)n ratio=15dB or better 


Communications Receiver DDR-8 


The DDR-8 is a diversity receiving system intro- 
duced in about 1964 that combines the qualities 
of GPR-92 double conversion super-heterodyne 
receiver and various signal processing devices 
to provide ssb, isb (up to 15kHz band-pass) am, 
am equivalent, fsk, fax, cw and mcw operating 
modes. Frequency coverage of 0.54 to 
32.3 MHz in six bands and front panel control of 
if bandpass of 15 to 0.5kHz provide optimum 
bandwidth and low noise reception. 

The receiving system is available in many 
different configurations to meet most communi- 
cation requirements. 
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TECHNICAL SPECIFICATION 

Frequency range: 2-28 MHz 

Operating modes: am, am equivalent, ssb, isb, 
cw, fsk and fax 

Power output 

200 O00 W 2-tone pep. Distortion at least 35dB 
down from pep on standard 2-tone test 

100 OOO W 2-tone pep. Distortion at least 40dB 
down from pep standard 2-tone test 

125 OOOW average cw or fsk 

Stability: 1 x 108 per day change for 15°C, 
0-50°C if built-in standard fails, exciter provides 
emergency frequency stability of 1 x 10® per 
day 

Spurious signals: at least 60dB below full pep 
output 

Temperature range: 0-50°C 

Humidity: up to 95% 

Primary power: transformer primary tapped for 
190/208/230/250V ac, 50/60Hz 3-phase; 
approx 400kW 


Tuning 

(automatic) accepts standard 7.42 or 7.0baudot 
teletypewriter code 

tuning cycle takes 1-19s depending on prior 
settings of receiver. Manual override of receiver 
setting is possible 


(manual) synthesized tuning by 5 detented 
switches. Rf frequency displayed on receiver's 
front panel 1in (2.5cm) high and 14in (85.5cm) 
slide-rule dial by digital illuminated numerals 
Intermodulation: down 60cB from max tone in 
desired sideband as result of 2 signals in 
unwanted sideband 

If rejection: better than 80dB average 

Audio outputs 

rear panel selection of any one of following 
outputs from each channel 

0-1 mW, 6000 

0.1W, 600.0 

4,80r 160 1W 

two 250kHz if outputs (50 Q) 

Primary power: 115/230V at 48-62Hz single- 
phase; max power at 115V approx 1000W 
Temperature range: 0—-50°C 

Humidity: up to 90% 

Height: 83in (210.8cm) 

Width: 24% in (61.5cm) 

Depth: 30in (76.2cm) 

Weight: approx 800Ib 


OPERATIONAL SPECIFICATION 
Manufactured in accordance with JAN/MIL 
specifications wherever practicable 


Manufacturer: The Technical Material Corpora- 
tion, Mamaroneck, New York 10543. 


DDR-5BR remote-contro/ receiver 


TECHNICAL SPECIFICATION 

Frequency range: 0.54-32.3MHz continuous 
tuning, 6 bands 

Reception modes: ssb, am, compatible am, 
Cw, mew, isb, fax and fsk reception with approp- 
riate external adapters 

Noise figure and sensitivity: 6dB or better 
from 2.3MHz. 1 V input signal provides better 
than 15dB (s+n)/n ratio 

Tuning: calibrated main tuning dial plus auxili- 
ary dial with full electrical bandspread 
Squelch: continuously variable distortion-free 
squelch circuit with rear apron contacts for 
external monitoring of receive signal activity 
Audio response: 100-8000Hz +1.5dB 


Power requirement 

(for 200 OOOW final) 1000A per leg at 208V, 
3-phase with 0.97 power factor 

(for 40 OOOW driver) 200A per leg at 208V, 
3-phase with 0.97 power factor 

115/208V, 50/60Hz, 1000W 

Height: 84in (213.3cm) 

Width: 23 ft 6in (7.1m) 

Depth: 40in (101.6cm) 

Weight: 26 000Ib (11 793kg) 


OPERATIONAL SPECIFICATION 
Manufactured in accordance with JAN/MIL 
specifications wherever practicable. 


Manufacturer: The Technical Material Corpora- 
tion, Mamaroneck, New York 10543. 


Primary power: 115/230V ac, single-phase, 
50/60 Hz 

Power consumption: approx 1100W 
Temperature range: 0-50°C 

Humidity: up to 90% 

Height: 72in (182.8cm) 

Width: 20%in (52.1cm) 

Depth: 22¥2in (57cm) 

Weight: approx 795|b (360kg) 


OPERATIONAL SPECIFICATION 
Manufactured in accordance with JAN/MIL 
specifications wherever practicable. 


Manufacturer: The Technical Material Corpora- 
tion, Mamaroneck, New York 10543. 
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AN/FRR-60(V) Communications 
Receiver DRR-551 


The DRR-551, AN/FRR-60(V), is a dual conver- 
sion superheterodyne receiver, covering the 2 to 
32MHz frequency range in 100-Hz tuning 
increments, under synthesizer controlled condi- 
tions or continuously variable tuning under 
non-synthesized conditions. It has been 
designed and optimised specifically for the 
reception of ssb, isb, am, ame, fsk, fax, cw, 
mew, pulse and phase signals in fixed plant 
point-to-point, ground-to-air, and shore-to-ship 
circuits as well as in mobile and transportable 
applications. It was introduced in the mid- 
1960s. 

The input dynamic range of the receiver has 
been carefully correlated with optimum sensitiv- 
ity, selectivity, image rejection, unwanted radia- 
tion, cross talk, spurious response and stability 
and is capable of accepting 70dB input signal 
variations without age and at least 100dB with 
age without affecting technical characteristics. 
Further, the receiver will continue to provide 
usable output over a 150dB dynamic range. 


TECHNICAL SPECIFICATION 

Frequency range: 2—32MHz in 100-Hz steps 
Reception modes: ssb, isb, am, ame (am 
equivalent) fsk, fax, cw, mcw 

Frequency stability: 110° per day with self- 
contained standard 

Input impedance: 50 © unbalanced 


AN/URT-37(V)1 HF Synthesized 
Transmitter HFT-10KJ2 


The HFT-10KJ2, AN/URT-37(V)1 transmitter is a 
small ten-kilowatt transmitter. Nominally rated at 
ten kilowatts pep and average, it will deliver 
substantially higher power with no overload. 

The drive unit is the MMX-2 multi-mode exciter 
that provides up to 250mW drive in all modes 
normally encountered in the hf spectrum. Stabil- 
ity is nominally one part in 108 per day and 
frequencies in the 71.5 to 30MHz range can be 
selected instantly at 100-Hz intervals. 

In the automated version the transmitter will 
tune in less than five seconds to all previously 
selected in-band frequencies and less than 10 
seconds for full frequency excursion. The HFT- 
10KJ may be remotely controlled on special 
order using the COPC-2 control system. In this 
condition, the transmitter is automated and can 


Multi-Mode Exciter MMX-2 


The series MMX multi-mode solid-state exciter 
also contains a compact and comprehensive 
modulator-synthesizer-keyer combination 
which provides low-level rf excitation on all 
modes of transmission normally encountered in 
the hf frequency spectrum. 

It is tuned from 1.6 to 30 MHz continuously via 
six decade controls which display the output 
frequency directly in 100-Hz increments. All 
outputs are referenced directly to either an 
internal 1 MHz standard of 1 part in 108 stability 
or optionally to an external higher stability stan- 
dard. Up to 250mW of rf power is available to 
drive the associated linear amplifier. 


TECHNICAL SPECIFICATION 
Frequency range: 1.6-30MHz in 0.1 kHz steps 


HF Transmitter HFT-1KJ2 


The HFT-1KJ2 is a synthesized transmitter, 
modular and solid-state throughout. The tube is 
capable of dissipating enough power to allow 
the transmitter to operate at 1000 watts peak 
and average power output level. 

The driver is the model MMX-2 exciter which 
provides between 0 and 150mW rf drive (con- 
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Noise figure and sensitivity: 6dB or better 
over frequency range. 1 “V signal and 7.5kHz 
bandwidth provides 15dB or better (s+n)/n ratio 
Tuning: direct reading in frequency by illumi- 
nated front panel ‘nixie’ indicators 
Intermodulation: down 60dB from max tones in 
desired sideband as result of 2 signals in 
unwanted sideband 

Image ratio: 80dB average 

Spurious response: better than 120dB refer- 
enced to 1 nV. Spurious, no greater than 0.01 nV 
when referred to antenna 

If rejection: better than 80dB average 

Audio outputs level 

two 600 Q balanced 0-1W 

two 600 © balanced 0-100mW 

Front panel headphone monitor 

Primary power: 115/230V, 48-62Hz, single- 
phase, approx 700W 

Temperature range: 0-50°C 

Humidity: up to 90° 

Height: 69in (175.2cm) 

Width: 24’2in (71.1cm) 

Depth: 30in (76.2cm) 

Weight: 600Ib (270kg) 


OPERATIONAL SPECIFICATION 

Tested and certified as to the radiated and 
conducted interference requirements of MIL-I- 
16910 and the temperature and humidity 
requirements of MIL-E-16400. 


Manufacturer: The Technical Material Corpora- 
tion, Mamaroneck, New York 10543. 


be preset to one of four specific power output 
levels. 


TECHNICAL SPECIFICATION 

Frequency range: 2—30MHz (optional) 1.6- 
30 MHz 

Stability 

1x 108 per day 

(optional) 1109 

Presentation: direct reading, digital 

Modes 

cw(A1); am (A3); ame (ASH); usb (A3A, A3u); 
Isb; isb (A3B) 

(optional) fsk (F1); fax (F4) 

Power output: 10 O00 W 2-tone pep; 12-15kW 
with slight distortion; 10-12kW average based 
on frequency; 4-level power output adjust, pre- 
set 

Vswr rating: 2:1 max without degrading trans- 
mitter performance. Automatic protection if vswr 
exceeds 3:1 


Presentation: direct reading, digital 

Stability 

1x 108 standard 

(optional) 1109 (with external standard) 
Power output: 0-250 mW, continuously adjust- 
able 

Output impedance: 500, unbalanced 
Intermodulation distortion: 40 dB below either 
tone of 2-tone test at 100mW output 
Spurious signals: 60dB below full pep output, 
when measured at least 120Hz from carrier 
Modes: isb, usb, Isb, am, ame, cw, fsk, and fax 
Tuning: manual digital frequency selection 
Keying 

(cw) key-jack on front panel and terminals on 
rear apron allow up to 300wpm carrier keying, 
dry contact 

(fax) 1-10V de provides linear shift of 800 Hz 


tinuously adjustable) 2 to 30MHz frequency 
spectrum; the range can be extended to 
1.6MHz at the low end. The exciter is fully 
synthesized and is capable of operating on all 
modes normally encountered, including two- 
channel independent sideband, which is stan- 
dard for this model. No tuning of the exciter is 
necessary; frequencies are instantly deter- 
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ANI/FRR-60(V) receiver 


Spurious: minimum 60cB below full pep output 
Keying 

(Cw) up to 300wpm, carrier keying. Dry contact 
(fsk) 50-100bd. Neutral or polar keying 

(fax) 1-10V dc produces 800HzZ linear shift of 
carrier 

Temperature range: 0-50°C 

Humidity: 90% 

Primary power: 210/220/230/240/250V, 50 or 
60Hz 370/380/390V with external transformer. 
All 3-phase; approx 27 O0OOW 

Height: 69in (175.2cm) 

Width: 33/2in (85cm) 

Depth: 38in (96.5cm) 

Weight: 1200|b (540kg) 


Manufacturer: The Technical Material Corpora- 
tion, Mamaroneck, New York 10543. 


Keying input: GOmA, 20mA, 50V, 100V either 
positive or negative with respect to ground 
Keying speed: up to 75bd (higher keying 
speeds available) 

Shift: +53, +106, +212, or +42Hz 

Primary power: 110/230V, 50/60Hz, single- 
phase; 60W 

Temperature range: 0—50°C 

Humidity: up to 95% 

Height: 5% in (13.4cm) 

Width: 19in (48.25cm) 

Depth: 18in (45.57cm) 

Weight: 35!b (16kg) installed 


Manufacturer: The Technical Material Corpora- 
tion, Mamaroneck, New York 10543. 


mined by digital selection at the front panel. A 
multimeter is mounted on the exciter for monitor- 
ing the operation of critical circuits. 

In the automated version, complete tuning of 
the transmitter is accomplished in less than five 
seconds. If the model ATS-3 antenna tuning 
system is used, automated tuning through to a 
35-foot (10.6 metre) vertical antennais possible. 
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TECHNICAL SPECIFICATION 

Frequency range 

2-30 MHz 

(optional) 1.6-30 MHz 

Stability 

1x 108 per day 

(optional) 1109 

Presentation: direct reading, digital 
Operating modes: cw (A1), am (A3), ame 
(A3H), usb (A3A, A3J), usb, isb (A3B) 
(optional) fsk/fax 

Power output: 1000W pep and average 
Vswr rating: 2:1 max without degrading trans- 
mitter performance. Automatic protection if vswr 
exceeds 3:1 

Spurious: 50dB down from full pep output 
minimum 

Keying 

(cw) up to 300wpm, carrier keying. Dry contact 
(fsk) 50-100bd. Neutral or polar keying 

(fax) 1-10V dc produces 800Hz linear shift 


Solid-State Exciter SBG-4 


The SBG-4 series, four-channel independent 
sideband exciter is a compact solid-state unit 
designed particularly to accommodate the 
high-capacity, multi-channel voice, teletype, 
data and fax requirements of critical point-to- 
point and tactical circuits. Itis readily adaptable 
however to the less sophisticated single channel 
cw, fsk, fax, usb or Isb requirements of back-up 
or other circuits where frequency allocations or 
operational needs dictate. 

The small size, versatility and operational 
simplicity of this exciter make it especially suit- 
able for transportable applications. 

By the use of the SBG-4 series exciter four 


AN/URA-42 Sideband Converter 


The SBC series of sideband converters have 
electronic circuits packaged on the building 
block principle for maximum flexibility: the 
SBC-9 consists of two major rack-mounted 
units, the AFC-2A automatic frequency control 
and the SBS-9 sideband selector. 

The AFC-2A features a dual-loop electronic 
frequency control system. The first loop pro- 
vides a fast response time for small frequency 
errors while the second loop corrects for larger 
errors. Both loops are coupled to an electronic 
memory circuit. 

The SBS-9, AN/URA-42, sideband selector, 
consists of four plug-in if amplifier/sideband 
filter channels, each with its own age system. 
Two discrete detector audio amplifier channels, 
are provided for independent sideband opera- 
tion. Standard channels provided are 3.5 and 


Single Sideband Transmitters 
SBT-1K Series 


The SBT-1K series of 1 kW transmitters provides 
1kW pep and 1kW average service for all 
sideband and conventional service from 1.75 to 
32MHz over 20 individual models which are 
available in this series to fulfil almost any fixed or 
mobile transmitter requirement. 

The transmitters in this series are modernised 
versions of military accepted units that have 
received the following nomenclature: AN/URT- 
19 (V), AN/FRT-70, AN/FRT-53, AN/FRT-57, and 
AN/FRT-56. 
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Temperature range: 0-50°C 
Humidity: 95% 

Primary power 

230V ac, 50/60Hz, single-phase 
3-phase power available on request 
approx 2750W consumption 


Model 
HFTA-1KJ2 
(auto tuning) 


Model 
HFT-1KJ2 
(manual tuning) 


Height 37in (93.9cm) 40in (101.6cm) 
Width 22in (65.8cm)  22in (55.8cm) 
Depth 28in (71.1cm) 28in (71.1cm) 


Weight: 30Ib (136kg) with cabinet 


Manufacturer: The Technical Material Corpora- 
tion, Mamaroneck, New York 10543. 


HFT-1KJ2 hf transmitter 


separate voice-frequency channels may be 
transmitted simultaneously by a single transmit- 
ter. 


TECHNICAL SPECIFICATION 

Frequency range: 1.6-30 MHz in 100Hz incre- 
ments 

Frequency presentation: direct reading, digi- 
tal 

Operating modes: isb, ssb, am, ame, cw, fsk 
and fax 

Output power: continuously adjustable from 
0-250mW pep for any operating mode 
Output impedance: 50 nominal 

Frequency stability: 110° per day with 
ambient temperature change of 15°C 


SBC-9 ACC-2A 
Height 10¥2in (26.6cm) 3¥in (8.8cm) 
Width 19in (48.2cm)  19in (48.2cm) 
Depth 17in (43.1cm) 17in (43.1cm) 
Weight 50\b (22.6kg) 


7.5kHz upper and lower sideband. Channels 
with bandwidth of 3 and 6kHz upper and lower 
sideband, and 1, 6 and 15kHz symmetrical, are 
available on special order. 

The SBC-9 superceded the CV-157/URR. 


TECHNICAL SPECIFICATION 

Types of detection: ssb, isb, with full carrier or 
up to 30dB carrier suppression with afc, or ssb, 
isb, am, cw, mcw with afc disabled 
Sideband selection: upper and lower 
sideband, or independent sideband by front 
panel switch 


The SBT-1K series has been installed in 
military and civilian units throughout the world; in 
fixed plant ground stations, mobile communica- 
tions centres and aboard ships. 


TECHNICAL SPECIFICATION 

Frequency range: 1.75-32MHz 

Output power: 1000W pep, ssb, cw, fsk 
Frequency stability 

1x10® crystal controlled for non-synthesized 
models 

1x 108 per day for change of 15°C, 0-50°C after 
24h warm-up 


Tuning: digital frequency selection by front 
panel controls 

Spurious signals: >than 120Hz removed from 
carrier are at least 60dB below full pep output 
Primary power: 115/230V +10%, 50/60Hz, 
single-phase, 100W 

Temperature range: 0-50°C 

Humidity: up to 95% 

Height: 12% in (21.5cm) 

Width: 19in (48cm) 

Depth: 20in (50.8cm) 

Weight: 65lb (28kg) 


Manufacturer: The Technical Material Corpora- - 
tion, Mamaroneck, New York 10543. 


SBS-9 


7in (17.7cm) 
19in (48.2cm) 
17in (43.1¢m) 


Input frequency: 455 kHz 

Temperature range (SBC-9): 0-50°C 
Humidity: up to 90% 

Input power (SBC-9): 115/230V, 50/60/400 Hz, 
single-phase, approx 320W 


OPERATIONAL SPECIFICATION 
All equipment manufactured in accordance with 
JAN/MIL specifications wherever practicable. 


Manufacturer: The Technical Material Corpora- 
tion, Mamaroneck, New York 10543. 


Spurious signal: all spurious outputs as result 
of internal mixing at least 60dB below full pep 
output 

Temperature range: 0-50°C 

Humidity: up to 90% 

Primary power: 115/230V, 50/60Hz, single- 
phase 


Manufacturer: The Technical Material Corpora- 
tion, Mamaroneck, New York 10543. 


AN/FLR-9 Radio Receiving System 


Under contract to the US Air Force, Electronic 
Systems Division, GTE Sylvania designed, 
developed, manufactured and installed seven 
AN/FLR-9 ground-based hf receiving systems at 
various sites throughout the world. Further 


Communications Receiver VLF to 
HF RF-505A/AC 


The RF-505A/AC is a fully synthesized general- 
purpose receiver providing full coverage of the 
vif, If, mf and the hf ranges up to 30 MHz. Modes 
of operation include Isb, usb, am, cw and isb for 
reception of voice, telegraph, teletype, facsimile 
and data transmissions. The performance, 
reliability and construction of the RF-505A suit it 


USA/MF/HF RADIO COMMUNICATIONS 


description of these systems is classified. 
Since the inception of the development in 
1959, and the beginning of continuous opera- 
tion in 1962, the globally-based AN/FLR-9 sys- 
tems are reported to be operating satisfactorily. 
A recent major improvement to one site 


for a wide variety of military, government and 
commercial telecommunications applications. 
Throughout the entire frequency range a six- 
decade electronically-switched, phase-locked, 
frequency synthesizer provides tuning in 
100-Hz steps. In addition, the 1kHz decade can 
be unlocked to provide a continuously tuned vfo 
with a 10kHz range. A temperature- 
compensated master oscillator maintains +1 
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included a non-blocking matrix switch allowing 
increased receiving flexibility. This switch was 
designed, built and installed during 1974. 


Manufacturer: GTE Sylvania, 77 A Street, 
Needham Heights, Massachusetts. 


part in 10® stability throughout a wide tempera- 
ture range. The receiver can also be referenced 
to an external frequency standard or distribute 
the output of its internal oscillator to as many as 
three additional receivers. A +1 part in 108 
stability option is available. 


Manufacturer: Harris Corporation, Rochester, 
New York. 


HF Tactical Transceiver RF-301 


The RF-301 is a solid-state device throughout 
with the exception of the power amplifier. 

The RF-301 series is compatible with all hf 
communications systems through the usb, Isb, 


General-Purpose Receiver GPR-10 


The GPR-10 has a variation of components on a 
plug-in basis with appropriate front panel mod- 
ifications. A remote-control capability was 
designed for any user who found he had a 
relatively large volume requirement for such 
capabilities. 

This completely solid-state receiver offers a 
very wide variety of special features including 
counter readout of the frequency to which the 
receiver is tuned, afc, isb and independent agc 
control of the isb channels. An if monitor output 
of 12kHz bandwidth is provided for processing 
four-channel isb reception. 

Continuous tuning and electronic bandswitch- 
ing covers the 0.5 to 32MHz frequency range. 


TECHNICAL SPECIFICATION 
Frequency range: 0.5-32 MHz with continuous 
tuning with electronic bandswitching 


HF SSB Receiver DR44 


The DR44 is designed as a low-price military 
and civil communications receiver suitable for 
use either as back-up or as main receiver. It is 
built to commercial standards, but is fully ade- 
quate for many military link, surveillance and 
monitoring requirements. 


TECHNICAL SPECIFICATION 

Frequency range: 50kHz—29.7MHz continu- 
ous 

Modes: am, usb, Isb, cw, rtty (with external 
converter) 

Frequency stability: +40Hz at constant 25°C 
ambient in any 8h after 30 minutes warm-up 
Image rejection: 70dB 

Audio output: 2W at 40 

Power required: 110—120/220-240V ac, 50- 
60Hz 

Temperature range: 0-50°C 

Height: 7in (18cm) 

Width: 19in (48cm) 

Depth: 15in (37cm) 

Weight: 16lb (7.3kg) 


am and cw modes. Teletype and facsimile can 
be transmitted and received through the use of 
external signal processing equipment. 

The output power of the RF-301 series is 100 
watts pep and average. The RF-301/281 system 
can operate continuous duty, keydown, at 100 
watts output at a 50°C ambient temperature. 


Operating modes: am, ssb and cw; isb avail- 
able 

Selectivity 

am and cw provide 12, 6, 3 and 0.5kHz 3dB 
bandwidths 

ssb provides 3-kHz 3dB bandwidths 

isb available with either 3 or 6kHz 3dB band- 
widths 

Audio outputs 

(600 © balanced output) adjustable from —35 to 
+10dBm; 1% distortion 

(speaker output, 4) adjustable to 1W 
(monitor output, headphone) samples speaker 
output 

External counter capability 

external counter will count any rf signal >100mV 
and <10V 

(input impedance of the counter) 500 
(minimum upper frequency limit of counter) 
32 MHz 

(resolution of counter display) in 10 or 100Hz 
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MG he DR 44 


Standard line input is 115/230 volts 50/60 Hz. 
Dc operation is accomplished using an internal 
converter module with modules available for 
either 12- or 24-volt dc operation. 


Manufacturer: Harris Corporation, Rochester, 
New York. 


Frequency stability 

(local mode) +1x105/day, nominal 
(synthesized mode) +1 x108/day, 0O-50°C 
Sensitivity 3kHz bandwidth, ssb for 10dB 
(s+n)/n: better than — 117dBm (0.316 nV) 
Temperature range: 0-50°C 

Humidity: 95% 

Power requirements: 
50W 

Height: 7in (17.7cm) 
Width: 19in (48.2cm) 
Depth: 20in (50.8cm) 
Weight: approx 50!b (22.6kg) 


110/220V 50-400Hz, 


Manufacturer: The Technical Material Corpora- 
tion, Mamaroneck, New York 10543. 
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DR44 hf/ssb receiver 


Sensitivity at 10dB (s+n)/n 


Rf bandwidth 100kHz 200 kHz 400 kHz-20 MHz 20-29.7 MHz 
4kHz am 10uV Suv 1pV 1.5uV 
2.2kHz ssb 2uV 1pV 0.5nV 0.75uV 
400Hz cw 1pV 0.5uV 0.25pV 0.35uV 
Manufacturer: McKay Dymek Company, 


Claremont, California. 
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RF Pre-selectors DP40 and DP4044 


The DP40 and DP4044 are passive rf pre- 
selectors covering the 0 to 30MHz frequency 
range. Nine band select positions provide a five 
element low-pass filter for 0 to 0.15 MHz cover- 
age, dual track and tuned circuits for 0.15 to 
30MHz, and a wide-band bypass position to 
eliminate pre-selector filtering. 

They are designed to operate with wide-band 
front end receivers or any other receiver being 
operated in close proximity to transmitters. 


Manufacturer: 
California. 


McKay Dymek, Claremont, 


DP40 Pre-selector 


HF/SSB Receiver DR55 


The DR5S is a receiver designed for both military 
and civil use, Full reception facilities are pro- 
vided and led readouts have been eliminated to 
decrease heat and power consumption. 
Optional mechanical filters are available for 
increased selectivity in the ssb, cw and -rtty 
modes. Digital phase locked loop tuning is used 
and once set to a frequency, the rotary synthes- 
izer programming switches retain their informa- 
tion during off-power periods providing instant 
on channel reception whenever power is 
applied, 


TECHNICAL SPECIFICATION 

Frequency range: 50kHz-29.7MHz continu- 
ous 

Modes: am, usb, Isb, cw, rtty (with external 
converter) 

Frequency stability: +40Hz at constant 25°C 
ambient in any 8h period after 30 minutes 
warm-up 


AN/FRR-85(V)1 Synthesized 
Receiver DDRR-10 


The DDRR-10 series of receiving systems, AN/ 
FRR-85(V)1, covering the 2-32 MHz frequency 
range is designed for reception of ssb, isb, am, 
am equivalent, fsk, fax, cw, mcw, pulse or phase 
signals. It is modularly constructed to meet the 
requirements of high performance receivers 
used on point-to-point, ground-to-air and mobile 
and other circuits. The versatility of the modules 
provides many options such as continuous 
tuned, diversity, non-diversity, synthesized and 
non-synthesized receivers. Other options 
include automatic frequency control, variations 
in if band-pass filters and automated tuning. 

The input dynamic range of the DDRR-10 
series has been carefully correlated with 
optimum sensitivity, selectivity, image rejection, 
unwanted radiation, cross talk, spurious 
response and stability to provide a receiver 
capable of accepting input variations of 110dB 
with agc without affecting performance charac- 
teristics. Further, the DDRR-10 series will con- 
tinue to provide usable signal output over a 
130dB dynamic range. 


TECHNICAL SPECIFICATION 

Frequency range: 2—32MHz in 4 bands (2-4, 
4-8, 8-16 and 16-32MHz) 

Reception modes: fsk, fax and data transmis- 
sion 


iC DYMEK DP 40 
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Sensitivity at 10dB (s+n)/n 


Rf bandwidth 100kHz 
4kHz am 10uV 
2.2kHz ssb 2uV 
400Hz cw 1puV 


Image rejection: 70dB 

Audio output: 2W at 40 

Power required: 110—120/220-240V ac, 50- 
60Hz 

Temperature range: 0-50°C 

Height: 7in (18cm) 


Reception modes: (cw, mcw, am) 2.5/6kHz 
Reception modes with suitable technical 
equipments 

(cw, mew, am) 2.5/6kKHz 

(sideband) 3kHz 

Tuning 

remote/synthesized or local/synthesized: in 
100-Hz steps over 4 bands 
local/non-synthesized: continuous over 4 bands 
If selectivity: A1, A2 at 3dB points 2.5kHz 
+10% 

A3 at 3dB points 6kHz +10% 

A8A, A3J at 3dB points 250-3040Hz inboard 
(A1/B1) 

350-3040Hz outboard (A2/B2) 

Sensitivity 

0.5 nV with a 10dB s/n ratio for A1, ASA and A3J 
reception 

1uV with 15dB s/n ratio for A2, A3 reception 
Antenna input impedance: 500 (nominal) 
unbalanced 

Intermodulation 

down at least 50dB with 2-tone rf inputs of 2 nV 
to 200 000 nV (composite rms) 

(synthesized mode of stability) 1 x 10® for 
0-50°C over 24h 

(automatic frequency control) within 1Hz of 
transmitted intelligence 

accommodates +1000 Hz input signal drift at up 
to 10Hz/s drift rate 

operates at O—30dB carrier level referenced to 
5 nV input signal 


BAND SELECT 


DR443 hf/ssb receiver 


200 kHz 400kHz-20MHz 20-29.7MHz 
38uV 1pV 1.5uV 
1puV 0.5uV 0.75nV 
0.5uV 0.25uV 0.35uV 


Width: 19in (48cm) 
Depth: 15in (87cm) 
Weight: 16lb (7.3kg) 


Manufacturer: McKay Dymek Company, 
Claremont, California. 


Frequency indication: digital electronic fre- 
quency display with cold cathode indicator 
tubes displaying to 100Hz resolution 

Audio outputs 

4 sideband channels or 1 symmetrical channel; 
each channel delivering up to 10dBm into 600 0 
balanced load 

Up to 1W output to 4 load. This can be 
switched to monitor each channel separately. 
Front panel control 

Headphone monitor circuit, switchable to 
monitor each channel separately. Front panel 
control 

Image rejection: 100dB minimum when refer- 
enced to 1 V input signal 

If rejection: 100dB minimum when referenced 
to 1V input signal 

Remote tuning interface: teletype loop 60 or 
20mA, neutral or polar. Code format 7.42 unit 
pattern with 75 or 45bd speeds 

Remote readback interface: dry contact key- 
ing from relay. Code format 7.42 unit pattern with 
75 or 45bd speeds 

Power supply: 115/220/230V ac 50/60 single- 
phase 275W 

Temperature range: 0—50°C 

Humidity: up to 95% 


Single receiver Diversity receiver 


Height  36in (91,4cm) 72in (182.8cm) 
Width = 20%in (52cm) 20%in (52cm) 
Depth 25in (63.5cm) 25in (63.5cm) 


Manufacturer: The Technical Material Corpora- 
tion, Mamaroneck, New York 10543. 


AN/FRR-74 Communication 
Receiver DDR-5K 


The DDR-5K, AN/FRR-74, introduced in the 
mid-1960s, consists of a very sensitive rf amp- 
lifier that is capable of accepting input rf varia- 
tions of at least 100dB without affecting the 
technical characteristics of the unit, a synthes- 
izer tunable in 100-Hz steps that maintains the 
receiver's accuracy at 1 part in 108 per day, and 
a four-channel independent agc system. 

60dB of age acting independently within each 
of four 3-kHz voice channels provides commer- 
cial quality circuits for voice or multi-channel 
telegraphy reception. Controls on the front panel 
are easy to use. 

The filtered, forced air cooled cabinets con- 
tain ac line filters and rf filters on all signal lines to 
reduce all radiated and conducted interference 
well below the maximum limits set forth in 
MIL-I-16910. 


TECHNICAL SPECIFICATION 

Frequency range: 2—32MHz, 100-Hz steps 
Reception modes: 

(primary) ssb, isb, afsk, afax 

(secondary) ame, cw, mcw 

Input impedance: nominal 500, unbalanced 
Noise figure and sensitivity: 6dB or better 
over band, 1hV signal and 7.5kHz bandwidth, 
provides 15dB or better (s+n)/n ratio 
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AN/FRR-85(V)1 synthesized receiver 


Tuning: by 5 detented switches. Rf frequency is 
displayed on receiver's front panel by digital 
illuminated numerals, 1in(2.5cm) high and 14in 
(35.5cm) slide-rule dial 

Intermodulation: down 60dB from max tone in 
desired sideband as result of 2 signals in 
unwanted sideband 

Spurious response: better than 120dB refer- 
enced to 1V. (for synthesized operation, all 
spurious response not greater than 0.01uV 
when referenced to antenna) 

If rejection: better than 80dB average 

Af distortion: intermodulation products better 
than 50dB below full output through audio 
channels 

Audio outputs (4): 0O-1mW, balanced, 6000 
per channel 

Primary power: 115/230V, +10%, 50/60Hz, 
single-phase; max power at 115V, approx 
1000W 

Temperature range: 0-50°C 

Humidity: up to 90% 

Height: 72in (182.8cm) 

Width: 24% in (61.5cm) 

Depth: 30in (76.2cm) 

Weight: 800Ib (360kg) 


OPERATIONAL SPECIFICATION 
Manufactured in accordance with JAN/MIL 
specifications wherever practicable. 


Manufacturer: The Technical Material Corpora- 
tion, Mamaroneck, New York 10543. 


AN/FRR-74 receiver 


COMMUNICATIONS 
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MF/SSB Transmitter RF-140D 


The RF-140D is an mf medium-power transmitter 
covering 300 to 535kHz in 100Hz steps. Trans- 
mitter output is 500 watts pep and average. 
Operating modes include cw, mcw (constant 
carrier, keyed modulation), ame (compatible 


Communications Receiver GPR- 
90RXD 


The GPR-90RXD Receiver, introduced in the 
early 1960s, was designed to meet the require- 
ments of a wide variety of diversity applications 
for reception of am, cw, ssb, isb, fsk and fax 
signals over the 0.54 to 31.5MHz frequency 
range. 

Dual conversion, low noise figure, common 
diode load, external oscillator control are some 
of the features. It was the successor to the 
GPR-90R (R-825/URR) and GPR-904X (R-840/ 
URR) receivers. 


AN/URC-88 HF Transceiver 


The AN/URC-88 is an.advanced version of the 
AN/ARC-142 and AN/ARC-161 which are in 
service and provides multi-mode, multi-purpose 
communications for voice, teletype and data. 
The set is compatible with the Link 11 data 
system and normal and secure narrow-band 
(cypher/crypto) communication modes. The hf 
radio is suitable for submarine, ground, ship- 
board and transportable uses. 

The AN/URC-88 is a small, lightweight, one- 
kilowatt, high performance radio set and oper- 
ates for more than 1000 hours between failures. 

The radio set can provide simop communica- 
tions (simultaneous operation of collocated hf 
sets) with the addition of supplementary equip- 
ment. Control functions for simop are built into 
the basic units so that available wiring need not 
be modified. 

It is silicon, solid-state and has a single 
synthesizer frequency standard. It is designed 
for self-cooling and forced air installations and 
for receiver, transmitter and transceiver config- 
urations. 

Optional features include a serial bit stream 
control, discrete address, simop and primary 
power alternates. 

Transmit/receive operation is from common 
antenna or separate antenna and it is compat- 
ible with TADIL A/Link 11. 


TECHNICAL SPECIFICATION 
Frequency range: 2—-30MHz 
Number of channels: 280 000 
Channel spacing: 100Hz 
Frequency stability 

(per month) 5x 108 

(per day) 1108 

Modes 

voice, voice processing, am equivalent 
data (usb), diversity, lower-sideband 
Emissions 

A1 (cw) 

A3H (ame) 

A3J (ssbsc—usb, 1sb) 

A3B, AQB (isb, div) 

A7J (tty—audio fsk) 

Mtbf: 1000h 


AN/ARC-170 HF Transceiver 


The AN/ARC-170 is an advanced version of the 
AN/ARC-142 and AN/ARC-161 and provides 
multi-mode, multi-purpose, communications for 
voice, teletype and data. The set is compatible 
with Link 11 data system and normal and secure 
narrow-band (cypher/crypto) communication 
modes. It is suitable for airborne, shipboard, 
transportable and mobile uses. 


am), usb, Isb, and 2-channel isb. With optional 
external modems, it transmits ratt and facsimile. 

The exciter, power amplifier and power sup- 
ply have major similarities with the RF-130AR hf 
transmitter, with potential logistic benefits for 
users of both mf and hf equipment. The RF-148 
antenna coupler is provided to match the trans- 
mitter to 20 to 100-metre antennas over the full 


TECHNICAL SPECIFICATION 

Frequency range: 0.54-31.5MHz in 6 bands, 
continuously tuned 

Modes of reception: am, cw, mcw, ssb and fsk 
Sensitivity: better than 1 uwV from 1.4-31.5MHz 
for am, cw, mew, fsk and ssb signals; intention- 
ally desensitised to 5uV from 0.54-1.4MHz 
Stability: better than 0.002% first 3 bands and 
0.003% remainder of range after warm-up at 
normal ambient 

If selectivity: variable in 6 steps from 250 kHz to 
6MHz, 5 crystal and non-crystal positions 
Primary power: 115/230V, 50/60Hz, approx 
90W 


AN/URC-88 hf transceiver 


300 to 535kHz frequency range. 

The RF-146 remote-control unit provides for 
operation of the entire systems over a multi- 
conductor cable up to 150 metres long. 


Manufacturer: Harris Corporation, Rochester, 
New York. 


Temperature range: 0—50°C, up to 90% humid- 
ity 

Altitude: 10 O0Oft (3000m) 

Humidity: up to 90% 

Height: 10%2in (26.6cm) 

Width: 19in (48.2cm) 

Depth: 14in (35.5cm) 

Weight: 631b (28.5kg) 


Manufacturer: The Technical Material Corpora- 
tion, Mamaroneck, New York 10543. 


Transceiver/ 
Receiver/ Radio freq Radio set - receiver 
transmitter amplifier control each cabinet 
Height 7.62in (19.35cm) 6. 38in (16.21cm) 2.62in (6.65cm) 10.5in (26.67cm) 
Width 5in (12.7cm) 10.13in (25.73cm) —5.75in (14.61.cm) 19in (48.26cm) 
Depth 17.5in (44.6cm) 18.5in (46.99cm) 3.62in (9.19cm) 20.7in (52.58cm) 
Weight 20Ib (9.07 kg) 35lb (15.87kg) 1.51b (0.68kg) 17|b (7.71kg) 


Remote operation: up to 200ft (60m) 
Receiver sensitivity: 14V, open circuit, ssb 
(10dB (s+n)/n) 

Receiver dynamic range: 100dB 
Intermodulation distortion: 85dB third order 
Audio output: 250mW, balanced ungrounded 
into 6000 

Age: 6cB p-p, 20nV—3V 

Squelch: threshold adjustable from radio set 
control 

If and image rejection: —100dB 

Selectivity: (ssb) 300-3050Hz (at 3dB) 
Noise figure: 17dB max 

Input impedance: 500, unbalanced 
Transmitter power output selectable 
1000W, 400W pep and average into 500 
(tune power) 100W nominal 


The AN/ARC-170 is a small, lightweight, one- 
kilowatt, high performance radio set and oper- 
ates for more than 1000 hours between failures. 

The radio set can provide simop communica- 
tions (simultaneous operation of collocated rf 
sets) with the addition of supplementary equip- 
ment. Control functions for simop are built into 
the basic units so that available wiring need not 
be modified. 

It is silicon, solid-state and has a single 


Audio input: 6000, balanced, ungrounded 
compatible with military interphone systems 
Intermodulation distortion: at 1 kW pep, 40dB 
Primary power: 115V, 3-phase 400Hz 
Receiver input power: 200VA 

Transceiver input power 

(transmit) 3500 VA (2-tone) 

4000VA (1-tone) 

(receive) 400 VA (1-tone) 


OPERATIONAL SPECIFICATION 
MIL-E-16400 Class 1 
RFl: MIL-STD-461 


Manufacturer: RCA Government Communica- 
tions Systems, Camden, New Jersey. 


synthesizer frequency standard. It is designed 
for self-cooling and forced air installations with 
receiver, transmitter and transceiver configura- 
tions. 

Optional features include a serial bit stream 
control, discrete address, simop and primary 
power alternates. 

Transmit/receive operation is from a common 
antenna or separate antenna and it is compat- 
ible with TADIL A/Link 11. 
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TECHNICAL SPECIFICATION 

Frequency range: 2-30MHz 

Number of channels: 280 000 

Channel spacing: 100Hz 

Frequency stability 

(per month) 5x 108 

(per day) 1x108 

Modes: voice, voice processing, am equivalent 
data (usb) diversity lower-sideband 
Emissions 

A1 (cw) 

A3H (ame) 

A3J (ssb, c, usb, 1sb) 

A3B, A9B (isb, div) 

A7J (tty, audio fsk) 

Mtfb: 1000h 

Remote operation: up to 200ft (60m) 
Receiver sensitivity: 14V, open circuit, ssb 
(10dB (s+n)/n) 

Receiver dynamic range: 100dB 
intermodulation distortion: 85dB third order 
Audio output: 250mW, balanced ungrounded 
into 600 Q 

If and image rejection: —100dB 

Selectivity: (ssb) 300-3050 Hz (3dB) 

Noise figure: 17dB max 

Input impedance: 500, unbalanced 
Transmitter power output selectable: 1000W, 
400W pep and average into 50, tune power, 
100W nominal 

Audio input: 6000, balanced, ungrounded 
compatible with military interphone systems 


Receiver/ 

transmitter 
Height 7.62in (19.35cm) 
Width 5in (12.7cm) 
Depth 17.56in (44.6cm) 
Weight 20Ib (9.07 kg) 


HF Radio Set HF-122 


The HF-122 Hf Radio Set comprises major 
assemblies common to the field-tested AN/ 
ARC-153 (S3A aircraft) and the AN/ARC-157 
(E2C aircraft) systems. The 48.26cm (19 inch) 
rack-mounted equipment is designed specifi- 
cally for use in shipboard, land and submarine 
environments requiring a rugged radio. Exten- 
sive built-in test features permit rapid in-place 
fault isolation to a defective sub-assembly. 

The HF-122 provides 280000 selectable 
channels in the 2 to 830MHz frequency range 
with three power levels selectable to a maximum 
of 1000 watts pep or average. Both sidebands, 
isb and ame modes are selectable, as are 
combinations of Link 11 data, teletypewriter, 
and voice operation. This integrated radio set is 
composed of a 671U-11 receiver-exciter, a 
548U-11 power amplifier-power supply, and a 
913Z-3 control. In addition, provisions are 
included for an optional band-pass filter (pre- 
selector) module for the 671U-11 and 770L-1 
60/400 Hz power converter. The HF-122 is com- 
patible with a variety of antenna couplers, 
including the SRA-34 and CU-2041. 


TECHNICAL SPECIFICATION 

Frequency range: 2—20MHz 

Number of channels: 280 000 in 100Hz incre- 
ments 

Frequency stability with internal standard: 
1x 108 per day 

Operating modes: ame, voice |sb/usb/isb, data 
Isb/usb/isb 

Tuning time: =3s (less coupler) 
Receive-to-transmit turn-around keying 
time: 7ms_ 

Primary power: B strappable 115V L-Lor 200V 
L-L ac, 400Hz, 3-phase, 3300VA max, 1kW 
average (key down) 400VA typical, key-up 
(receive) 

Temperature range: 0—50°C. Extended temp- 
erature range model available 

Altitude: sea level—10 O00ft (3000m) 
Receiver sensitivity 

for 10dB (s+n)/n, ssb 0.7 nV open circuit equi- 
valent 

(with optional 200V band-pass filter module) 
1.2 uV 


7.62in (19.35cm) 
10.13in (25.73cm) 
22in (55.88cm) 
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AN/ARC-170 hf transceiver 


Intermodulation distortion (at 1kW _ pep): 
40dB 
Primary power: 115/200V 3-phase 400Hz 
Receiver input power: 200VA 
Transceiver input power 
(transmit) 3500VA (2-tone) 
4000VA (1-tone) 
(receive) 400VA 


Radio freq 
amplifier 


Radio set 
control 
2.62in (6.65cm) 
5.75in (14.61cm) 
3.62in (9.19cm) 


43lb (19.5kg) 1.5|b (0.68kg) 


ate Whe Ca 
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OPERATIONAL SPECIFICATION 

MIL-E-5400, Class 1A Self-contained blowers, 
vibration 1, 11, 1V 

MIL-E-5400 Class 2X: central cooling supply 
RF1: MIL-STD-461 


Manufacturer: RCA Government Communica- 
tions Systems, Camden, New Jersey. 


Base 
shock/mount 
2.87in (7.29cm) 
15.58in (39.57cm) 
19.75in (50.17cm) 
7.5\b (3.4kg) 


Transceiver 
9.25in (23.5cm) 
15.58in (39.57cm) 
22in (55.88cm) 
70.5\b (31.97 kg) 


oy 


HF-122 radio set 


Input signal protection 

overload protected by automatically enabled 
80dB series pad to 200V 

(with optional band-pass filter module) 500V 
Image and spurious 

80dB below desired signal 

(with optional band-pass filter module) 100dB 
If rejection: 100dB 

Selectable transmitter rf power output 
1000W +1dB pep or average 

500W +1dB pep or average 

100W +14aB pep or average 

Vswr load 

(power output) into 1.3:1 vswr 

(tuning capability) into 1.5:1vswr with reduced 
output 


Intermodulation distortion: at least 45dB 
below pep output for 3rd, 50dB for 5th and 7th 
Harmonic attenuation: 60dB below pep output 
Carrier suppression: 50dB below pep output 


OPERATIONAL SPECIFICATION 


Humidity: MIL-E-16400G 

Vibration: MIL-STD-167 Type |, Solid mount 
Shock: MIL-S-901C, Grade A, Type A, Class | 
Drip-proof: MIL-STD-108 

Salt fog and thermal: MIL-E16400G 


Manufacturer: Rockwell International, Collins 
Telecommunications Products Division, Cedar 
Rapids, lowa. 
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HF Communication System TCS- 
4100 


The TCS-4100 Series is a family of sheltered 
high-frequency communication systems which 
can provide communications during disaster 
relief and national defence efforts. 

The completely integrated systems which use 
state-of-the-art equipments are designed to be 
compact, lightweight and readily transportable. 
They are easily maintained and can be operated 
by one person. Packaging techniques and the 
use of standard hardware permit quick delivery. 

Five basic models within the TCS-4100 series 
feature multi-channel 1kW shelterised com- 
munications equipment that provides voice 
and/or tty circuits in isb, usb or sb, cw and ame 
(am equivalent) operating modes. The system is 
of flexible modular design. 

The system’s size and weight allow easy 
handling and transport by tactical cargo aircraft, 
helicopters, cross-country vehicles and various 
water vessels. 

The five standard system configurations 
range from asimplex voice communications to a 
full duplex simultaneous voice and multiple 
channel tty system with space diversity receiv- 
ers. Standard system features include fully 
synthesized automatic tuning in the 1.6 to 
30MHz band in 10Hz increments. 

Alternate language teletypewriters, additional 
tty channel equipment, and dc loop converters 
are offered as options to provide a flexible tty 
capability for specific system requirements. 
Optional radio remote-control units and tele- 
phone line termination devices permit extension 
of system functions. Alternate antennas may be 
selected for any anticipated operational or 
deployment situation and optional transport-and 
primary power equipments are available to 
make the system totally self-sufficient. 


HF/SSB Transceiver RF-121 


The RF-121 is a high-powered transceiver sys- 
tem designed for shipboard, fixed station or 
transportable shelter use. It has full power 
output of 1-kHz steps over the 2 to 15MHz 


AN/URC-77 HF/SSB Transceiver 
Type SR-210M 


The AN/URC-77 Hf/ssb Transceiver is a rug- 
ged, reliable marine equipment which has mod- 
ular plug-in printed wiring board construction 
throughout to ease maintenance and to permit 
changes of achannel frequency in the field. It is 
possible to dismantle an SR-210M transceiver in 
less than half an hour using only a single tool, a 
Phillips screwdriver. 

For maximum performance and protection 
against front-end burn out, a vacuum tube is 
used as the receiver first rf amplifier. It is 
possible to apply 70 volts, on channel into the 
receiver input circuit without damage. Also 
available is a plug-in fet module which directly 
replaces the vacuum tube for those applications 
where a completely solid-state receiver is 
required. 


AN/URT-23B(V) Radio Transmitter 


AN/URT-23B(V) is a 1kW pep independent 
sideband radio transmitting set designed for 
reduced and suppressed carrier applications, 
including voice and radio-teletype at shipboard, 
submarine and fixed station installations. Seven 
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TECHNICAL SPECIFICATION 

Transmitter power: 1kW pep or average rf 
output 

Frequency range: 1.6-30MHz 

Operating modes: A3B/AQB (isb), A3J (usb or 
Isb), A3/A3H (ame) and A1 (cw) 

Frequency stability: not less than 1x10 ~8 over 
specified temperature range 

Frequency tune time-receiver: 2ms nominal, 
5ms max 

Frequency tune time-transmitter: 6s nominal, 
10s max 

Information types: voice and/or tty 
Telephone interface: optional 2-line all elec- 
tronic 2-wire hybrid with integral agc amplifier 
and vox circuit 


Tty 

1 narrow-band (85Hz) channel 

Optional additional narrow- and wide-band 
(850Hz) channels 


Tty interface: low-level RS-232C (optional con- 
verter for 20 or 6OmA de loop interface) 
Remote-control: optional full radio control from 
remote location by fsk circuits 


Antennas: 1-3 field-mounted 9.75m sectional 
fibreglass whips 

Power requirements: 230V +10%, single- 
phase, 50/60Hz (multiple voltage capability 
optional) 


Shelter: standard lightweight military shelter 
(S-250) Aluminium construction with 
polyurethane foam insulation 

Temperature range 

(operating) —30 to +55°C 

(storage) —57 to +70°C 

Humidity 

(operating) 95% at 30°C 

(storage) 95%, 20-65°C to produce condensa- 
tion, 10 day test 


frequency range. A vfo continuous tuning fea- 
ture is also provided. Modes of operation 
include usb, Isb, ame and cw; ratt or fax 
operation is also available. The system is avail- 
able with other output power levels from 100 to 
1000 watts on special order. 

The RF-301E transceiver/exciter portion of the 


The AN/URC-77 is available in either SR- 
210MS, simplex model or SR-210MD_ two- 
frequency simplex (half-duplex). The simplex 
model can be changed to a duplex model by the 
addition of AR-258 switching module and 
AR-257 duplex frequency generator board. The 
mode is programmed automatically. 


TECHNICAL SPECIFICATION 
Frequency range: 1.6-30MHz 

Number of channels 

up to 10 

All channels may be simplex or 2-frequency 
simplex (half-duplex) 

Power input 

350W max 

115V ac sine or square wave 47.63Hz 
115/230V 47-63Hz 

12, 24, or 32V dc 

Operating modes: A3J (usb), A3H, A3A 


operating modes transmit voice, continuous 
wave, teletype and simultaneous voice/teletype 
signals from either local or remote locations. The 
complete 2 to 30MHz frequency range is 
covered in synthesized 100-Hz increments 
which select any one of the 280 000 available 


Altitude 

(operating) sea level-3000m 

(storage) sea level-12 000m 
Shock/vibration: as encountered in transport 
by land, sea or air 

Height: 1.78m 

Width: 2.13m 

Length: 2.2m 

Weight: <1134kg 


OPERATIONAL SPECIFICATION 
Shock/vibration 

Vehicular Cross Country Transport— 
MIL-S-55236A, Paragraph 4.19.3 

While mounted on M-715 1¥%-ton military truck, 
the system was driven over a course consisting 
of twelve 10 by 20cm timbers spaced 7.7m 
apart at speeds of 8, 16, 24 and 32 km/h (10 laps 
each speed) 


Road Transport— 

MIL-M-8090F, Paragraph 4.5.11 

While mounted on M-715 1% ton military truck 
the system was driven 160 km over a very rough 
washboard gravel road at an average speed of 
32km/h 


Drop Test— 

MIL-S-55541, Paragraph 4.18.3 

Flat drop from 46cm onto a concrete surface. 
Rotational drop from 46cm onto a concrete 
surface with one edge of shelter on 10cm high 
block, (One drop on each edge) 

Temperature 

Qualified to Methods 501.1 and 502.1. Proce- 
dure 1 of MIL-STD-810C 

Humidity 

Qualified to Method 507.1, Procedure II of 
MIL-STD-810C 


Manufacturer: Rockwell International, Electron- 
ics Systems Group, Dallas, Texas. 


RF-121 can be used either as the exciter/ 
receiver or by itself as a 100-watt transceiver. It 
is logistically compatible with the RF-301/201A 
transceivers. 


Manufacturer: Harris Corporation, Rochester, 
New York. 


Temperature range: —30 to +65°C 
Transmitter power output 

(pep) 125W 

(average) 100W 

(am carrier) 31W 

2nd harmonic: —60dB 

Frequency stability: 1 x 10 or 20Hz 
Output impedance: 500 

Receiver sensitivity: (ssb) 0.5 uV (am) 1.5 nV 
(10dB(s+n)/n) 

Bandwidth: 3kHz 

Antenna impedance: 500 

Audio output: 4W (speakers) 0dBm (600) 
Height: 7% in (18.4cm) 

Width: 16% in (41.3cm) 

Depth including power supply: 17in (43.2cm) 
Weight: 48 |b 


Manufacturer: Scientic Radio Systems Incor- 
porated, Rochester, New York. 


communication channels rapidly. The AN/ 
URT-238(V) is designed for use with antenna 
coupler group AN/URA-38 for automatic 
antenna system tuning and with a standard 
twelve-wire cable remote-control system using 
up to three C-1138/UR radio control sets. 


TECHNICAL SPECIFICATION 

Frequency range: 2—30MHz in synthesized 
100-Hz increments 

Operating modes: am, cw, usb, Isb, isb, radio- 
teletype, and simultaneous isb telephony and 
radio-teletype 

Frequency stability: 1 x 10° per day using the 
T-827G/URT internal 5-MHz standard. Connec- 
tions provided for external standard and dis- 
tribution of internal standard to ancillary equip- 
ment 

Rf output 

1kW pep in sideband and compatible am 
modes, 1kW average in cw and teletype modes 
into a 50-Q load 

Front panel control for continuous power reduc- 
tion to 100W pep 


1kW Linear Power Amplifier Model 
9675 


Model 9675 Linear Power Amplifier is NTDS Link 
11 capability with the 9701 exciter (T-1322/ 
SRC). It is fully qualified to MIL-E-16400 ship- 
board requirements and compatible with US 
Navy AN/URA-38 antenna coupler. 


TECHNICAL SPECIFICATION 

Frequency range: 2-30 MHz 

Tuning 

full automatic, in <10s 

manual from front panel, one tuning selector 
Power output 

(pep all modes) 1000W 

(average) 1000W cw and fsk modes 
intermodulation distortion: 40dB below the 
level of either of 2 equal tones at 1000W pep 


ISB Transmitter Exciter Model 9701 


The Model 9701 can be remote controlled and 
has low output noise level, automatic tuning, 
good intermodulation distortion performance 
and 3200 hours mtbf. Modular sub-assemblies 
are largely interchangeable with Amecom’s 
Model 6701 receivers. The Model 9701 provides 
an excitation source for all Amecom automati- 
Cally tuned linear power amplifiers. 


TECHNICAL SPECIFICATION 

Frequency range: 2—30MHz in 100-Hz incre- 
ments selected by 6 in-line digital push-button 
switches with indicators 

Tuning time: <10s 

Operating modes: usb, Isb, isb (voice or data), 
fsk, cw, ame (usb) 

Output power: 250 mW pep max 125mW aver- 
age fsk, cw; 50mW average noise loaded 
Peak power control: external control voltage 
from linear power amplifier reduces peak output 
at 10dB/V above threshold 


ISB Receiver Model 6701 


TECHNICAL SPECIFICATION 

Frequency range: 2~30MHz in 100-Hz incre- 
ments selected by 6 in-line digital push-button 
switches with indicators. 

Tuning time: <1s 

Operating mode: usb, Isb, isb, (voice or data), 
fsk, cw, ame. (usb) 

Sensitivity: 0.254V 10dB (s+n)/n (3kHz 
bandwidth) 

Frequency stability: 1 x 108 per day (internal 
standard) 

Audio output: 6dBm nominal, 
modes, 6000 balanced 

Front end linearity: >135dB 


+3dB, all 
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Vswr: automatic power limiting to prevent 
equipment damage for vswr <1:1 

Keying rate 

80bd in radio-teletype mode, 32bd in cw mode 
Selectable +85 or +425Hz radio-teletype fre- 
quency shift keying 

Audio input 

(local and balanced) 300 

(remote connectors) 600 

Primary power source 

(PP-3916B/UR) 440 or 208V ac + 10%, 3-phase, 
60Hz +5% 
(PP-3917B/UR) 
400Hz +5% 
Power consumption: 5kW max transmitting 
(1kW standby) at 440/208V ac, 60Hz or 115V 
ac, 400 Hz 


115V ac +10%, 3-phase, 


Harmonic output: second harmonic, 45dB 
below 1 kW, cw all other harmonics, 55dB below 
1kW cw 

Spurious and noise 

(at frequencies within 5% tuned frequency). 
—55dBm (3kHk bandwidth) 

(at all other frequencies) —65dBm 

Load impedance: 500 unbalanced at vswr 
levels up to 2:1 

Peak and average power control: dc control 
voltages generated to maintain constant output 
power for peak modulation or varying modula- 
tion peak-to-average ratios with power amplifier 
driven by model 9701 exciter. Nominal drive 
level 100mW pep 

Built-in test features: front panel metering of 8 
circuit parameters, output rf power and elapsed 
time: Overload summary indicator and audible 
alarm 


Intermodulation distortion: all odd-order pro- 
ducts are 50dB below either of 2 equal tones 
spaced 100Hz apart at 100mW pep. 

Noise loaded to 20mW average, distortion level 
50dB below 

Spurious emissions 

(below desired signal up to 100 MHz) 80dB 
(above 100MHz) 60dB 

Output impedance: 500 unbalanced 
Frequency stability: 1 < 10° per day. (Internal 
standard) 

Phase jitter: 2.5° max in any 22ms period 
External standard: 1 MHz, 0.7-1.4V at 500 
Audio inputs: 600 balanced, each channel. 
(data) OdBm +3aB (voice) —20 to +10dBm 
Channel selectivity 

(+1dB) 350-3040 Hz 

(—60dB) 4200Hz 

Unwanted sideband: (—60dB) 400—-3040Hz 
Built-in test features: front panel metering of 24 
critical circuit parameters 

Temperature range 

(operating) O-50°C 

(storage) —67 to +70°C 


Channel selectivity 

(+1dB) 400-3040Hz 

(—60dB) 4200Hz 

Antenna impedance: 500 unbalanced 

If and image rejection: >100dB referenced to 
0.25 pV 

Spurious rejection: spurious outputs gener- 
ated by external signals +2.5% (but not less 
than 100kHz) from tuned frequency at least 
100dB below output of 0.25uV desired signal 
Built-in test features: front panel metering of 24 
critical circuit parameters 

Temperature range 

(operating) O-50°C 

(storage) —67 to +70°C 

Power requiremehts: 115/230V ac +10%, 
47-63Hz single-phase, 100W at 0.9pF 
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Temperature range 

(operating) O—50°C 

(storage) —62 to +75°C 

Relative humidity: up to 95% with continuous 
duty cycle 

Height: 3514 in (89.7cm) 

Width: 19% in (50cm) 

Depth: 20in (50.8cm) 

Weight: 352 |b (159.5kg) 


OPERATIONAL SPECIFICATION 

Shock: MIL-S-901 (Grade A, Class II, Type A) 
Vibration: MIL-STD-167 (Type |) 
Manufacturer: Stewart-Warner 
Chicago, Illinois. 


Corporation, 


Temperature range 

(operating) 0O-50°C 

(storage) —62 to +75°C 

Power requirements 

440V ac +10%, 380-420Hz 3-phase, 4300W 
max at 0.8 minimum power factor 

(optional power supplies model 9180 series) 
115/230V ac 47-63Hz single-phase or 200— 
600V ac 3-phase 

Height: 12% in (311mm) 

Width: 173in (441 mm) 

Depth: 19in (483mm) 

Weight: 125lb (57kg) 


Manufacturer: Litton Systems Incorporated, 
Amecom Division, College Park, Maryland. 


Power requirements: 115/230V ac +10%, 
47-63Hz single-phase, 150W at 9pF 
REMOTE—CONTROL UNIT 

Height: 6in (153mm) 

Width: 5%2in (140mm) 

Depth: 14%2in (356mm) 

Weight: 8b (3.6kg) 


EXCITER UNIT 

Height: 7in (178mm) 
Width: 19in (483mm) 
Depth: 24in (610mm) 
Weight: 8b (3.6kg) 


OPERATIONAL SPECIFICATION 

Shock per MIL-S-901C, Type I, Grade A. Vibra- 
tion per MIL-STD-167, Type | RFI/EMI per MIL- 
STD-461. 


Manufacturer: Litton Systems Incorporated, 
Amecom Division, College Park, Maryland. 


Height: 7in (17.8cm) 
Width: 19in (48.3cm) 
Depth: 24in (61cm) 
Weight: 72\b (32.7kg) 


OPERATIONAL SPECIFICATION 

Shock per MIL-S-901C, Type 1, Grade A. Vibra- 
tion per MIL-STD-167 Type 1. RFI/EMI per 
MIL-STD-461. 


Manufacturer: Litton Systems Incorporated, 
Amecom Division, College Park, Maryland. 
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HF Radio System for Link Il 


Amecom’s 7600 series systems are specifically 
configured for NTDS Link 11 communications 
service and have a new digital data terminal set, 
the Magnavox MX-512. 

These compact 1000-watt transmitter/ 
receiver systems use Amecom’s high frequency 
radio equipment. The 7600L series includes 
dual 1000-watt transmitter, multiple receivers, 
remote-control capability and additional ancil- 
lary equipment. The 7600L series is fully com- 
patible with the US Navy AN/SRA-34() antenna 
multicoupler and also provides conventional 
voice, fsk and cw modes of operation, ssb orisb. 


2kW Linear Power Amplifier Model 
9004 


TECHNICAL SPECIFICATION 

Frequency range: 2-30MHz continuous, no rf 
band switching 

Tuning: fully automatic in less than 10s, Semi- 
automatic, front panel controls 

Power output 

(pep) 2kW 

(average) 1kW 

(average noise loaded) 400W 
intermodulation distortion 

40dB below level of either of 2 equal tones at 
2kW pep 

40dB noise loaded per DCA Circular 330-175 


10kW Linear Power Amplifier 


TECHNICAL SPECIFICATION 

Frequency range: 2-30MHz continuous, no rf 
bandswitching 

Tuning: fully automatic in less than 10s. Semi- 
automatic, front panel controls 

Power output 

(pep) 10kW 

(average) 5kW 

(average noise loaded) 2000W 
intermodulation distortion 

40dB below level of either of 2 equal tones at 
10kW pep. 

40dB noise loaded per DCA Circular 330-175 


AN/FRT-85 (V) HF Transmitter Type 
616A 


Type 616A is a four channel, frequency synthes- 
ized, independent sideband, forced air cooled, 
high frequency transmitter for fixed station or 
transportable use. Peak power is 40 kW over the 
2 to 30MHz frequency range with 4 to 1 vswr 
mismatch. This is more power than some 100 kW. 
transmitters can deliver into a mismatched load. 
The transmitter is automatically tuned in less 
than 20 seconds and is designed for remote- 
control. 

Type 616A is the first linear 40-kW transmitter 
which meets DCA requirements. It combines 
high power with fast tuning while maintaining 
levels of acoustic noise as low as 60GB. Inter- 
modulation between the voice channels is 
—43dB or better; harmonic and spurious levels 
are reduced to 80dB below full rated output 
power. The 616A produces 50kW pep with 
better performance than most 40-kW transmit- 
ters. 

It is a push-button sequentially programmed 
transmitter that uses solid-state logic circuits. To 
use the modulator-synthesizer, the operator first 
presses the standby button, which allows the 
normal control logic circuits to sequence the 
transmitter to standby, then he presses the 
operate button for the selected frequency. To 
change frequency, the desired frequency is 
selected and the tune button to operate automa- 
tic sequencing through the tune cycle is pres- 
sed. A front panel meter indicates peak power 
level, helping the operator to avoid over-drive. 
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Magnavox’s MX-512 digital data terminal set 
has successfully completed evaluation by the 
US Navy on actual Link II circuits and has been 
integrated into Amecom's 7600L series 
transmitter/receiver systems. 


TECHNICAL SPECIFICATION 

Output power: 1000W pep 

Receiver sensitivity: 0.4V (hard), 
(s+n)/n 

Frequency range: frequency synthesized 2- 
30 MHz tuning in 100-Hz increments in less than 
10s 

Construction: modular using repairable sub- 
assemblies 


10dB 


Spurious emission: 80dB below 

Load impedance: 50 unbalanced at up to 2:1 
vswr 

Peak and average power control: dc control 
vdltages maintain constant output power for 
peak modulation or varying modulation peak- 
to-average ratios with model 9701 exciter. 
Nominal drive level: 100 mW pep 

Built-in test features: front panel metering of 24 
circuit parameters. Comprehensive fault protec- 
tion with front panel indicators 

Temperature range 

(operating) O-50°C 

(storage) —60 to +71°C 


Harmonic output: all harmonics 80dB below 
Spurious emission: 80dB below 

Load impedance: 50 unbalanced at 2:1 vswr 
Peak and average power control: dc control 
voltages maintain constant output power for 
peak modulation or varying modulation peak- 
to-average ratios when driven by model 9701 
exciter. 

Nominal drive level: 100 mW pep 

Built-in test features: front panel metering of 21 
circuit parameters. Comprehensive fault protec- 
tion with front panel indicators 

Temperature range 

(operating) O-60°C 

(storage) —60 to +71°C 


Temperature range: 0—-50°C 
Humidity: 95% 

Power consumption: 4800W at 0.8pF 
Height: 72in (182.4cm) 

Width: 24in (61cm) 

Depth: 30in (76cm) 

Weight: 1000Ib (454kg) 


OPERATIONAL SPECIFICATION 
MIL-S-901 shock and MIL-STD-167 Type 1 vib- 
ration, RFI/EMI per MIL-STD-461. 


Manufacturer: Litton Systems Incorporated, 
Amecom Division, College Park, Maryland. 


Altitude 

(operating) to 10 OOOft (8048m) 

(storage) 50 OOOft (15 240m) 

Power requirements 

115/230V ac +10%, 47-63Hz (single-phase) 
200-600V ac +10%, 47—63Hz (3-phase) 
Height: 68in (172.7cm) 

Width: 22in (55.9cm) 

Depth: 31 in (78.7cm) 

Weight: 900|b (408kg) 


Manufacturer: Litton Systems Incorporated, 
Amecom Division, College Park, Maryland. 


Altitude 

(operating) 10 OOOft (3048m) 

(storage) 50 OOOft (15 240m) 

Power requirements: 200-GO0V ac +10%, 
47-63Hz, 3-phase 4-wire; 26kVA max 
Height: 72in (182.9cm) 

Width: 39in (99.1 cm) 

Depth: 39in (99.1cm) 

Weight: 2300!b (1044kg) 


Manufacturer: Litton Systems Incorporated, 
Amecom Division, College Park, Maryland. 


AN/FRT-85(V) transmitter 


One hundred and twenty seven of these trans- 
mitters were delivered to the US Navy. 


TECHNICAL SPECIFICATION 

Rf output power 

(pep) 40kW 

(average) 20kW 

Operating modes: AO, A1, A2, A3E, A3A, ASB, 
A3J, AQB, F1, F4 

Frequency range: 2-30 MHz 

Frequency increments: 100Hz 

Tuning: automatically within 20s, or manually 


AN/URT-24B Radio Transmitter 


AN/URT-24B is an independent sideband radio 
transmitting set designed for reduced and sup- 
pressed carrier applications including voice 
and radio-teletype at shipboard, submarine and 
fixed station installations. Seven operating 
modes allow transmission of voice, continuous 
wave, teletype and simultaneous voice/teletype 
signals from either local or remote locations. 
Coverage of the complete 2 to 30MHz fre- 
quency range in synthesized 100-Hz incre- 
ments permits rapid selection of any one of the 
280 000 available communication channels and 
provides a stable 100-watt pep output. The 
AN/URT-24B is designed for use with a conven- 
tional 15-, 25-, or 35-foot (4.5-, 7.9- or 10.6- 
metre) whip antenna and with a standard twelve 
wire cable remote-control system using up to 
three radio control sets C-1138/UR. 


TECHNICAL SPECIFICATION 
Frequency range: 2—30MHz in synthesized 
100-Hz increments 


HF Radio Receiver R-1051F/URR 


R-1051F/URR is a triple-conversion 
superheterodyne, independent sideband 
communications receiver designed for a wide 
range of applications including voice and radio- 
teletype at shipboard, submarine, and fixed 
station installations. The complete 2 to 30 MHz 
frequency range is covered in synthesized 
100-Hz increments, permitting rapid selection of 
any one of 280 000 communication channels. 
Seven operating modes provide reception of 
voice, continuous wave, teletype, and simul- 
taneous voice/teletype signals. 


TECHNICAL SPECIFICATION 

Frequency range: 2—30MHz in 100Hz incre- 
ments, or 2-30MHz with continuous vernier 
tuning between 1 kHz increments 


AN/WLR-6 Radio Receiving System 


The AN/WLR-6(V) is a highly sensitive and 
versatile radio receiving system installed in 
submarines to intercept, analyse, record and 
evaluate electro-magnetic signals. The system 
handles manual morse, radiotelephone, radio- 
relay and printer, radar, and tty signals. The 
system includes rf distribution equipment, 


HF/VHF Tactical Transmitter/ 
Receiver RF-280 


A single unit of the RF-280 continuously covers 
the entire hf and low-band vhf frequency ranges 
from 1.5 to 80MHz with both ssb and fm to 
provide complete field communications capabil- 
ity. 

The tactical radio package is ideal where 
requirements can quickly change from front-line 
landing and support communications to long- 
distance fleet communications with headquar- 
ters and support personnel. Smaller, lighter and 
more economical than two radios with equival- 
ent capability, the RF-280 is designed for use on 
the bridge, in landing craft, patrol boats and 
jeeps. 
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Frequency stability: better than 1x10® for 
24-h; 1MHz external input available for 
increased stability 

Power requirements: 200-240, or 440-480V 
ac; 50/60Hz, 3-phase, 75kVA 

Power factor: >0.9 

Altitude: full power up to 10 OO0Oft (3048m) 
Temperature range 

(operating) 0-54°C 

(storage) —40 to +75°C 

Relative humidity: up to 95% 


Modes: am, cw, usb, Isb, isb, radio-teletype, 
and simultaneous isb telephony and radio- 
teletype 

Frequency stability: 1 x 10° per day using 
T-827G/URT internal 5MHz standard. Connec- 
tions provided for external standard and dis- 
tribution of internal standard to ancillary equip- 
ment 

Rf output 

(sideband and compatible am) 100W pep 
(cw and teletype modes into 500 load) 50W 
average 

automatic power limiting for vswr >1:1 

Keying rate 

(radio-teletype mode) 80bd 

(cw mode) 32bd 

Selectable +85 or +425Hz radio-teletype fre- 
quency shift keying 

Audio input: 30 local and balanced 6000 
remote connectors. Audio compression allows 
input levels to T-827G/URT as great as 20dB 
above standard input level 


Receiver type: triple-conversion 
superheterodyne 

Frequency stability: 110° per day 

Type of frequency control: digital synthesizer 
referenced to 5MHz internal or external stan- 
dard with 0.5-5V input level 

Operating modes: Isb, usb, isb, am, cw and 
radio-teletypewriter 

Sensitivity 

(for 10dB (s+n)/n in ssb mode) 0.6 nV 

(cw and ratt modes) 0.9 nV 

(compatible am mode) 3 nV 

Recommended antenna: 50 © impedance 
Temperature range 

(operating) O-50°C 

(storage) —62 to +75°C 

Power consumption: 70W 

Primary power requirements: 115V ac +10%, 
single-phase, 48-450 Hz 


receivers, analysis and demultiplexing equip- 
ment, display equipment, direction finding 
equipment, teleprinter equipment, tape recor- 
ders signal monitoring and distribution equip- 
ment and auxiliary equipment. It is configured in 
five operator positions, located in the radio room 
and the ecm room. 

In 1965 GTE Sylvania developed a prototype 


It is designed to be fully field compatible with 
all current hf and vhf military radios such as 
URC-35/38, WRC-1, PRC-25/74/77, VRC-12/43 
to 49. Continuous coverage is provided over the 
1.5 to 80MHz range in 100-Hz synthesized 
steps. In addition, vfo tuning ensures complete 
compatibility with other equipment operating in 
these frequency ranges. All standard modes of 
operation, usb, Isb, am, fm, cw and fsk, are 
provided throughout this extended frequency 
range. 

100 watts pep and average output power is 
provided from 1.5 to 30MHz, 50 watts pep and 
average from 30 to 80MHz. The solid-state 
power amplifier is fully protected from damage 
by built-in circuitry. 

The RF-280 receiver is tuned by one simple 
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Cooling system: forced filtered air self- 
contained within transmitter cabinets 

Mtbf: 600h 

Mttr: 1h 

Availability: 99.8% 

Height: 84 in (213.3cm) 

Width: 132in (3.96m) 

Depth: 44in (111.76cm) 

Weight: 7000!b (3175kg) 


Manufacturer: Continental Electronics 
Manufacturing Company, Dallas, Texas. 


Primary power source: 115V ac + 10% 
single-phase, 48-420Hz, power transformers 
tapped for 90, 95, 100, 105, and 110% of 
nominal 

Power consumption: 500W max transmitting 
(120W standby) at 115V ac, 60 or 400Hz 
Temperature range 

(operating) O-50°C 

(storage) —62 to +75°C 

Relative humidity: 95% with continuous duty 
cycle 

Height: 17%2in (44.5cm) 

Width: 193%4in (50cm) 

Depth: 18%in (48cm) 

Weight: 225|b (102kg) 


OPERATIONAL SPECIFICATION 

Shock MIL-S-901 (Grade A, Class II, Type A) 
Vibration: MIL-STD-167 (Type !) 
Manufacturer: Stewart-Warner 
Chicago, Illinois. 


Corporation, 


Image rejection: 90dB 

Audio output 

(into 600Q balanced or unbalanced remote 
output load) 6OmW (minimum) 

(into 1200 Q unbalanced load) (local headset) 
15mW (minimum) 

Audio distortion: <2% 

Installation: shock-mounted for mobile use; 
table-or rack-mounted for fixed station use 
Height: 7in (17.75cm) 

Width: 17%in (44.13cm) 

Depth: 18'2in (47cm) 

Weight: 75|b (34kg) 

Manufacturer: Stewart-Warner 
Chicago, Illinois. 


Corporation, 


system consisting of 210 units for major sub- 
surface reconnaissance. Basically, this recon- 
naissance system consists of 23 racks with over 
200 units of various equipments. A total of 49 
systems has been delivered. 


Manufacturer: GTE Sylvania, 77 A Street, 
Needham Heights, Massachusetts. 


control and transmitter tuning is fully automatic. 
Special operator skills are not required. 

Operating power can be obtained from all 
standard ac mains and dc sources. The use of 
solid-state circuitry throughout maintains low 
operating current for minimum power consump- 
tion. 

Acomplete accessory kit provides the flexibil- 
ity necessary to meet a wide variety of field 
communications requirements. In addition to 
manual and automatic couplers, it includes 
vehicular audio accessories, remote-controls, a 
vhf monitor receiver, re-transmission equip- 
ment, mounting accessories, antennas, etc. 


Manufacturer: Harris Corporation, Rochester, 
New York. 
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HF/SSB Transceiver 618T 


The Collins 618T is a compact hf single side- 
band transceiver for long-range voice, cw, data 
or compatible am communication in the 2 to 
30MHz frequency range. It is automatically 
tuned in 28 000 1kHz channel increments by an 
operator's remote-control unit. 

The operating frequency is indicated directly 
ina digital presentation. Nominal transmit power 
is 400 watts pep in ssb or 125 watts in compat- 
ible am. 

Although primarily designed as an airborne 
transceiver, the 618T has been employed in 
transportable, mobile, shipboard and semi- 
fixed station uses. It is in operation with the US, 
Italian, Brazilian and UK airforces and with the 
West German and French navies. 

The transceiver provides rf spectrum conser- 
vation with immunity to multipath distortion anda 
greater signal-to-noise ratio than conventional 
am. With ssb all the power amplifier and power 
supply capacities are used in amplifying the 
intelligence portion of the transmitted signal, 
providing more usable power transmission. 
Mechanical filters in the if circuit provide max- 
imum rejection of adjacent channel signals. 

Through the use of phase-locking circuits, 
accurate frequency control is possible in both 
transmission and reception, making additional 
frequency control unnecessary. By use of 
phase-comparison circuits, all injections to the 
transmitter and receiver are phase-locked to a 
single, highly accurate frequency standard. 

Instant on-frequency operation is assured by 
a temperature-compensated frequency stan- 
dard with a stability of 0.8 part per million per 
month. 

Conventional am selective calling is provided 
by a special audio output which allows am 
signals to be monitored regardless of the setting 
of the mode selection switch. 

A choice of optional accessory antenna tun- 
ers permits use of the 618T in a wide range of 
aircraft and a 49 retrofit adapter is available to 
facilitate retrofit installation in an airframe which 
has been wired for a 618S hf am system. 

The 618T is suited for all types of frequency 
shift keying or other signalling systems up to 100 
words per minute. A connection is provided for 
use of an external frequency standard if so 
desired. Selecting the data mode on the control 
unit automatically adjusts receiver sensitivity for 
maximum gain and places the radio in the upper 
sideband mode. 

The use of a selective calling system on amis 
facilitated by a special audio output, which 
allows signals to be monitored regardless of the 
mode selection switch setting. 

The 618T-1 includes a power supply module 
for 400 volts, 1500 Hz cps primary source and is 
used only in certain retrofit installations. This 


AN/ARC-98 HF/SSB Transceiver 


The AN/ARC-98 (V21) ssb radio set is a high 
frequency communication system developed 
for the US Army for which engineer development 
was completed in 1976. 

All necessary special support items for field 
and depot maintenance were developed con- 
currently. 

The equipmentis easy to maintain, suitable for 
world-wide deployment in all classes of aircraft, 
and configurations are available for various 
aircraft installations. The VCS-801 hf/ssb radio 
set is the vehicular version of the AN/ARC- 
98(V21). One basic set of modules is used in all 
the radio set configurations of the AN/ARC- 
98(V21)/VCS-801. 

It is designed to provide non-line-of-sight 
communications throughout the hf spectrum. 
Communication may be by voice, data or by 
narrow-band secure voice using applicable 
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power is furnished by the Collins 516H-1 exter- 
nal power supply. This unit also provides the 115 
volts, 400Hz and 27.5 volts dc required for 
operation of the 618T. This two-package system 
can be used with the 49T-4 retrofit adapter to 
effect direct retrofitting into a 614C-2 harness 
without wiring changes. 

The 618T-2 is intended primarily for new 
installations and has a high voltage power 
supply’ module using three-phase, 400Hz 
power. Also provided is 27.5 volts dc. No 
external power supply is required. The system is 
contained in a 1 atr case. 

The 618T-3 also is completely self-contained 
and intended for new installations. However, 
retrofitting is also possible in certain aircraft 
through the use of the 49T-3 retrofit adapter. 
Equipped with 27.5 volts electronic inverter-type 
high voltage power supply module, the 618T-3 
requires a 27.5 volt dc, 35 amp and 115 volt 
one-phase, 400Hz, 1 amp source. 

HF-101 618T-1 transceiver and 714E-2 con- 
trol with external 516H-1 power supply for opera- 
tion 27.5 volts dc, 35 amp and 7115 volt, one- 
phase, 400Hz, 2 amp power source. 

HF-102 618T-2 transceiver and 714E-2 con- 
trol with self-contained power supply for opera- 
tion from 27.5 volt dc, 4 amp and 208 volt, 
three-phase, 400Hz, 1000 watt source. 

HF-103 618T-3 transceiver and 714E-2 con- 


trol with self-contained power supply for opera-— 


tion from a 27.5 volt dc, 35 amp, and 115 volt, 
one-phase, 400Hz, 1 amp source. 

AN/ARC-94 618T-2 transceiver and 714E-2 
control with self-contained power supply for 
operation from a 27.5 volt dc, 4 amp and 208 
volt, three-phase, 400Hz, 1 amp source. 

AN/ARC-102 618T-3 transceiver and 714E-2 
control with self-contained power supply for 
operation from a 27.5 volt dc, 35 amp, and 115 
volt, one-phase, 400Hz, 1 amp source. 

AN/ARC-105 A pressurised communication 
system specially designed for tactical jet aircraft 
with performance characteristics comparable to 
618T. It operates from 115 volt (line to neutral), 
400Hz, three-phase, four wire, 1100 watt power 
source. 


TECHNICAL SPECIFICATION 

Frequency range: 2-30 MHz 

Number of channels: 28 000 

Method of frequency change: autopositioner 
-type, remotely controlled switching mechan- 
isms. Automatic resonating power amplifier and 
antenna matching circuits 

Power source 

(618T-1 and 516H-1) 27.5V dc and 115V, 
400Hz, single-phase 

(618T-2) 27.5V dc and 208V, 400Hz, 3-phase. 
618T-2 is 208 V (208 V line-to-line), 3-phase, wye 
connected with grounded neutral 

«618T-3) 27.5V de and 115V, 400Hz, single- 
phase 


modems. A re-transmission mode is available to 
provide two-way relay with other radio sets. The 
system has been extensively tested in fixed and 
rotary wing aircraft and ground vehicles under 
both nap-of-the-earth (noe) conditions and more 
conventional medium- and long-range air-to-air 
and air-to-ground communications. 

In addition to the US Army, substantial quan- 
tities of airborne and vehicle sets have been 
delivered to Iran. 


TECHNICAL SPECIFICATION 

Frequency range: 2-30MHz, 100-Hz channel 
spacing 

Channels: 280 000 

Operating modes: usb, Isb, ame (voice, includ- 
ing narrow-band secure voice) usb isb (data) 
Primary power source: 27.5V dc 

(in transmit (voice) mode), 25A 

(receive) 1.6A 

Rf power output: 400W pep of average 


618T hf/ssb transceiver 


Power requirements 

(receive) 180W 

(transmit am) 1000W 

Frequency stability: 0.8 10° per month 
Nominal channel change time 

(618T) 8s 

30s including antenna tuner 

Temperature range: —40 to +55°C with 30 
minute operation at 70°C 

Humidity: up to 95% at 50°C for 48h 
Altitude: pressure equivalent of 30 OOOft 
(9000m) 

Rf power output 

(ssb) 400W pep am 

(am) 125W carrier 

Rf output impedance: 52 0 

Vswr: power output into 52 Q load with swr not to 
exceed 1.3:1 

Audio input impedance 

(unbalanced) 1000 

(balanced) 6000 

Receiver sensitivity 

(ssb) 1uV for a 10dB (s+n)/n ratio 

(am) 3 uV mod 30% at 1000Hz for 6dB (s+n)/n 
ratio 

Selectivity 

(ssb) 2.7kHz (6dB down) 6kHz (60dB down) 
(am) 60kHz (5dB down) 14kHz (60dB down) 
If rejection: 80dB minimum. : 
Audio output power: 300mW into 300 loa 
with 1000 nV input 

Height: 7% in (20cm) 

Width: 10% in (26.04cm) 

Depth: 22% in (56.52cm) 

Weight 

(618T-1) 50Ib (22.65kg) 

(618T-2) 52\b (23.56kg) 

(6187-3) 51 1b (23.10kg) 


Manufacturer: Rockwell International, Gov- 
ernment Avionics Division, Cedar Rapids, lowa. 


Receiver sensitivity (ssb) 1 ~V (10dB (s+n)/n) 
Selectivity 

(at —3dB) 3.4kHz 

(at —80dB) 10kHz 

Dynamic range: better than 80dB 

Af output: 50mW into 1500 

Spurious rejection: 80dB 

Frequency stability 

(long term) better than +0.7 x 107® 

(short term) typically +1 x 1079 


OPERATIONAL SPECIFICATION 

Reliability per MIL-STD-781B 

EMI Protection per MIL-Il-6181D, MIL-STD-826A 
Parts, Materials and Environment per MIL-E- 
5400 

Maintainability per MIL-STD-470 and MIL-STD- 
471 


Manufacturer: Hoffman NavCom Systems, El 
Monte, California. 


AN/URC-15 and -23 HF/SSB Radios 


The AN/URC-15 and -23 are obsolete hf/ssb 
radios made for the US Air Force in the late 
1950s but never fielded. 


AN/URC-52 Digital Communication 
System 


The AN/URC-52 is a ground-to-air and air-to- 
ground secure digital communication system for 


AN/ARC-161 HF Airborne Trans- 
ceiver 


The AN/ARC-161 Transceiver covers up to 300 
miles (480 km) by voice, teletype and data. The 
set is compatible with the naval tactical data 
system and all normal and secure (cypher/ 
crypto) communication modes. It is an 
advanced version of the AN/ARC-142 whichis in 
service. 

The ARC-161 is a small, lightweight, one- 
kilowatt, high performance radio set which 
operates reliably for more than 1000 hours 
between failures. 

It can provide simop communications (simul- 
taneous operation of collocated hf sets) with the 
addition of supplementary equipment. Control 
functions for simop are built into the basic 
ARC-161, so that aircraft wiring for the radio set 
need not be modified. 

It is of silicon solid-state design with a single 
synthesizer frequency standard. 

Transmit/receive operation can be from 
common antenna or separate antennas and it is 
compatible with TADIL A/Link 11. 


TECHNICAL SPECIFICATION 

Frequency range: 2-30MHz 

Number of channels: 280 000 

Channel spacing: 100Hz 

Frequency stability 

(per month) 5x 108 

(per day) 1x108 

Modes: voice, am equivalent, data, diversity, 
lower sideband 

Emissions 

A3J (ssbsc—usb, isb) 

A3B, A9B (isb—div) 

A7S (tty—audio fsk) 

Mtbf: 1000h 

Remote operation: up to 200ft (60m) 
Receiver sensitivity: 1V, open circuit, ssb, 
(10dB (s+n)/n) 


Airborne HF Couplifier ® Trans- 
ceiver AT-440 


The AT-440 Couplifier ® Transceiver offers a 
complete 1kW hf capability including antenna 
coupler, in a lightweight, advanced design air- 
borne communications system. The AT-440 is 
currently being supplied for the C-5A Heavy 
Logistics Support Aircraft of the USAF. 

The AT-440 consists of a control box, a 

receiver exciter and a couplifier. The term coup- 
lifier describes an exclusive feature which com- 
bines the antenna coupler and power amplifier 
in a single integrated unit. The power loss 
normally found in long cable runs is reduced by 
the use of a couplifier transceiver between 
power amplifier and antenna coupler and by the 
absence of a 50 ohm limitation on the interface 
impedance. - 
_ Binary tuning is used in the couplifier to 
‘provide matching with the same precision as 
conventional servos, but at a far faster rate and 
with much higher reliability. 

The AT-440 receiver/exciter has low noise, 
wide dynamic range and stability and accuracy, 
obtained by parametric amplification, crystal 
oscillator reference standard, and indirect digi- 
tal synthesis using phase lock loops. The 
AT-440 receiver/exciter is essentially the same 
one used in the AN/ARC-123 hf transceiver. 
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Manufacturer: Hughes Aircraft Company 
Ground Systems Group, Fullerton, California. 


US Air Force Electronic Systems Division. It is a 
general-purpose system compatible with future 
digital communications systems, and is made 
up of AN/GRC-137 ground systems that could 
accommodate remote sites and AM/ARC-106 
airborne systems. 
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Manufacturer: Hughes Aircraft Company 
Ground Systems Group, Fullerton, California. 


AN/ARC-161 hf transceiver 


Receiver dynamic range: 120dB 
Intermodulation distortion: 85dB third order 
Audio output: 250mW, balanced ungrounded 
into 600.0 

If and image rejection: —100dB 

Selectivity 

(ssb) 300-3050 Hz (at 3dB) 

Transmitter power output selectable: 1000W, 
400W pep and average into 500 

Audio input: 6000, balanced, ungrounded, 
compatible with military interphone system 
Primary power: 115/200V, 3-phase, 400Hz 
Input power requirements 

(receive) 450VA 

(transmit) 3800 VA 


Height: 11.71in (27.74cm) 
Width: 15.58in (39.57cm) 
Depth: 23.75in (60.33cm) 
Weight: 37.21kg (82Ib) 


OPERATIONAL SPECIFICATION 

MIL-E-5400, Class 1A: Self-contained Blowers, 
Vibration 1, 11, 1V 

IMIL-E-5400 Class 2 Central Cooling Supply 
RF1: MIL-1-6181 


Manufacturer: RCA Government Communica- 
tions Systems, Camden, New Jersey. 


‘AT-440 airborne hf transceiver 


The AT-440 contro! box has an on-off switch, 
mode selector, rf gain control, audio volume 
control, squelch disable and level control, fre- 


quency selector and read-out, and noise 
blanker control. Built-in test is incorporated into 
the AT-440. 
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TECHNICAL SPECIFICATION Receiver/exciter 

Frequency range: 2-30MHz Control box (% atr short) Couplifier 
Modes: ssb, ame, fsk, cw Height 3% in (8.2cm) 7%in (19.3cm) 8% in (21.8cm) 
Channel spacing: 100Hz Width  534in (14.6cm) 3% in (9.1cm) 1311/16in (34.7cm) 
Available channels: 280 000 Depth 6% in (15.8cm) 12% in (31.4cm) 257/16in (64.6cm) 
Frequency stability Weight 4.2\b (1.9kg) 13.5lb (6.1kg) 73.5|b (33.3kg) 


(per 24h) 5x 1079 (after 15 minute warm-up) 
(per 30 days) 1x10~7 (with no warm-up) 
Tuning time: 1.5s typical 


Mtbf: GOOh 

Weight of typical installation: 102.5!b (incl 

control box, receiver-exciter, couplifier and Humidity: 0-95% relative humidity Rf power output into antenna 

mounting base) Receiver sensitivity (ssb) 850W (pep) 

Power requirements: 115V, 400Hz, 3-phase, (ssb) 0.5uV for 10dB (s+n)/n ratio 425W (average) 

4kVA max (ame) 1.54V mod 30% at 1000Hz for 6dB  (fsk) 425W 

Temperature range (s+n)/n ratio (cw) 425W 

(operating) —54 to +71°C Audio output: 300mW across 150 or 6009 (ame) 212W minimum carrier 

(storage) —62 to +85°C Image and if rejection: 80dB 

Altitude: —1300 to +50000ft (—400 to If selectivity at 6dB bandwidth OPERATIONAL SPECIFICATION 

+15 240m) (ssb) 2.7kHz (minimum) Specifications MIL-E-5400, Class 1; MIL-C- 
Vibration (ame) 6kHz (minimum) 6781; MIL-STD-704; MIL-STD-810; MIL-STD- 
(control box) +29 If selectivity at 60dB bandwidth 826; TSO-CV31c; TSO-C32c; ARINC404; 
(receiver/exciter/couplifier) +59 (ssb) 6.6kHz (max) ARINC533a 

Shock (ame) 16kHz (max) 

20g (for 11ms) COUPLIFIER Manufacturer: Cincinnati Electronics Corpora- 
40g (for 11ms crash safety, control panel) Load impedance: shunt or notch type antenna __ tion, Cincinnati, Ohio. 


HF Airborne Transceiver 718U-5M 


Introduced early in 1979, the 718U-5M is an 
improved version of the 718U-5 high frequency 
airborne transceiver for small aircraft and 
helicopters. 

The new transceiver is a half-duplex com- 
munications system designed to communicate 
with arinc and maritime radio telephone stations, 
providing coverage of the 380 000 hf channels 
in the 2 to 30MHz band. It operates in usb, Isb, 
ame, Cw, and secure voice upper- and lower- 
sideband modes. The system includes a 
panel-mount control, the receiver-exciter and a 
power amplifier antenna coupler. 

The new panel-mount control incorporates 
micro-processor techniques to simplify opera- 
tion and adds half-duplex capability, enabling 
the pilot to transmit on one frequency and 
receive on another as required in maritime 
stations. 

The control's solid-state non-volatile memory 
enables channels to be preset with mode of 
operation and the transmit and receive fre- 
quency. When in half-duplex mode, the control 
automatically selects the frequency for transmit, yin 
receive and display mode, frequency and , 
channel information on an incandescent dis- i 
play. The display adjusts automatically to out- i 
side light for the best visibility. 


cw pvy 
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Manufacturer: Rockwell International, Elec- ; : 
tronic Systems Group, Cedar Rapids, lowa. 718U-5M hf airborne transceiver 


AN/ARC-123 Airborne HF Trans- 
ceiver 


The AN/ARC-123 is an hf airborne communica- 
tions set in operation in F-111, FB-111, F-111D/F 
and B-1 aircraft. It provides ssb, ame and fsk 
transmission modes with a pep in the ssb mode 
of 40 watts. It uses solid-state components 
throughout, except in the power amplifier, and 
makes use of semiconductor microcircuitry in its 
frequency synthesizer and test circuitry. 

The sub-systems of the set include the RT-822 
transmitter/receiver, AM-2753 power supply 
amplifier, C-7073 and C-7426 control units and 
MT-3660 mounting. It was designed to replace 
the Collins AN/ARC-112 which was installed in 
early models of the F-111. AN/ARC-123 was 
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selected for the F-111A role in competition with ol . il » ‘ A) 
the RCA AN/ARC-104 and production began in -  * o a Gt 
October 1965 with first deliveries made in 1967. : ep! Nsole é 
A total of 1500 sets was expected to be required \ J ssh 
during the 1970s, but cutbacks in the F-111 ea san “« 


programme have reduced this figure. A 
1-kilowatt version of the AN/ARC-123, desig- 
nated the AT-440, has been developed and was 
selected for the C-5A and the Lockheed AT-440. 


AN/ARC-123 hf transceiver 


TECHNICAL SPECIFICATION 

Frequency range: 2-30MHz 

Modes: ssb, ame, fsk 

Channel spacing: 100Hz 

Available channels: 280 000 

Frequency stability 

(per 24h after 15 minute warm-up) 5x 1079 
(per 30 days with no warm-up) 1x 1077 

Mtbf: 800h 

Weight of typical installation (inc! contro! box, 
receiver-transmitter, amplifier-power supply 
and mounting base): 48.96|lb (22.2kq) 

Power requirements: 115V, 400Hz, 3-phase, 
1.1kKVA max 

Temperature range 

(operating) —57 to +71°C 

(storage) —62 to +88°C 

Altitude: to 65 O0O0ft (19 800m) 

Vibration: 5-500Hz 


ASB-850 Airborne HF/SSB Trans- 
ceiver 


The ASB-850 transceiver system was specifi- 
cally designed for airborne tactical military mis- 
sions in either fixed or rotary wing aircraft. Its 
light weight, small size and packaging allow it to 
be installed in a space of less than one cubic 
foot. The ASB-850 will operate over wide varia- 
tions of temperature and humidity and is 
designed to meet the tso requirements of C-31c 
and C-32c. Its rugged modular design, utilising 
all solid-state plug-in pe cards, not only facili- 
tates maintenance and repair but enables the 
equipment to withstand high degrees of shock 
and vibration. 

The ASB-850 is a new generation of airborne 
hf/ssb equipment. The system consists of a 
compact control head, a remotely-operated 
receiver/exciter and power amplifier/antenna 
coupler. The control head occupies only 2% 
inches (66mm) of vertical panel space and 
contains a modern high intensity led frequency 
display and all controls to operate the two 
femote-mounted units which are housed in two 
Ye atr Cases. 

The ASB-850's modern digital synthesizer 
allows instant on-frequency selection of 280 000 
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Shock: 15g for 11ms 
Humidity: 0-95% 


RECEIVER-EXCITER 

Sensitivity 

(ssb) 0.5V for 10dB (s+n)/n ratio 

(ame) 1.54V mod 30% at 1000Hz for 6dB 
(s+n)/n ratio 

Dynamic range: 100dB 

Audio output: 300mW across 150 or 6000 
Image and if rejection: 80dB 

If selectivity 

(6dB bandwidth) 3.1kHz minimum 

(60dB bandwidth) 4.5kHz max 

(¥% atr short) 

Height: 7%in (19.2cm) 

Width: 35%in (9.2cm) 

Depth: 115/:6in (28.7cm) 

Weight: 13.1 lb (5.9kg) 


channels from 2 to 30MHz in 100-Hz incre- 
ments. The automatic antenna coupler will tune 
the aircraft antenna to the selected frequency in 
about three seconds. All antenna coupler tuning 
components are contained within the ¥ atr case 
ard no external components are required to 
tune typical aircraft antennas. 


TECHNICAL SPECIFICATION 

Frequency range: 2-30 MHz 

Number of channels: 280 000 synthesized 
Operating modes: usb, Isb, ame 
Frequency stability: +20Hz 

Receiver sensitivity 

(ssb) 0.5uV into 500 for 10dB (s+n)/n 
(am) 3uV max into 500 for 10dB (s+n)/n 
Selectivity 

(ssb) 350-2500 Hz nominal 6kHz max at -60dB 
(am) 50kHz b/w at -6dB 20kHz at —60dB 


Receiver/Exciter: /2 atr case 


Height 


7.625in (19.37cm) 
Width 4.875in (12.38cm) 
Length 16.8in (42.67cm) 
Weight 15.8lb (7.11 kg) 


Manufacturer: Sunair Electronics Incorporated, 
Fort Lauderdale, Florida. 
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AMPLIFIER POWER SUPPLY 

Rf power output (into antenna) 
(ssb) 400W pep 

(fsk) 200W 

(ame) 125W minimum carrier 
(% atr long) 

Height: 7%in (19.2cm) 

Width: 4% in (12.3cm) 

Depth: 15'2in (39.3cm) 
Weight: 23.1 |b (10.4kg) 


OPERATIONAL SPECIFICATION 
SENXY 64-1; MIL-E-5400, Class 2; MIL-C-5781; 
MIL-STD-704; MIL-T-5422; MIL-I-6181 


Manufacturer: Cincinnati Electronics Corpora- 
tion, Cincinnati, Ohio. 


Resolution: 100-Hz steps, digital led direct 
frequency readout 

Transmitter power output ssb: 100W pep and 
average, +1dB; am: 40W carrier, nominal 
Audio output: 50mW into 6000 and 1500, 
balanced 

Gain: 10V for 50mW audio output 

Power input: 27.5V dc, 10-20%; 2A receive, 
5.5A avg transmit (14A peak voice) 
Vibration: 10-500Hz at 5g (tso cat A) (control 
head: tso cat C) 

Shock: 6@ in all planes, 15g crash safety 
Altitude 

30 O00ft (9000 m) 

test 35 OOOft (10 000m) 

Temperature range: —46 to +55°C 
Humidity: 95% at +50°C 


Power amplifier/ Control head 
coupler: ¥2 atr case 
7.625in (19.37cm) 
4.875in (12.38cm) 
19.8in (50.29cm) 


22 |b (9.68kg) 


2.625in (6.67cm) 

5.75in (14.61cm) 
5in (12.7cm) 
1.81b (0.81 kg) 


HF Radio Set HF-121 


The HF-121 Hf Radio Set consists of the major 
assemblies from the AN/ARC-153 (S-3A prog- 
ram) and the AN/ARC-157 (E-2C program). The 
standard atr configuration radio is a complete 
military specification radio designed according 
to MIL-E-5400 providing a high reliability radio 
for airborne environment. 

Key features include 280000 selectable 
channels in the 2 to 30MHz frequency range 
with three power levels selectable toa maximum 
of 1000 watts pep or average. Usb, Isb, isb and 
ame modes and combinations of data and voice 
operation can be selected. This integrated radio 
set is composed of a671U-10 receiver-exciter, a 
635U-4 band-pass filter, a 993E-1 mount, 
548U-10 power amplifier-power supply, 993E-2 
mount, and 9132-2 control. 


TECHNICAL SPECIFICATION 

Frequency range: 2-30 MHz 

Number of channels: 280 000 in 100Hz incre- 
ments 

Frequency stability with internal standard: 
1x 108 per day 

Operating modes: ame, voice |sb/usb/div, data 
Isb/usb/div 

Tuning time: =3s 
Temperature range: —54 to +55°C with 1/2h 
operation at 71°C 

Altitude: sea level-15 O00ft (4500m) 
Humidity: 10 days at 95-100% 

Shock: 15g, 30g crash safety 

Receiver sensitivity: for 10dB (s+n)/n, ssb 
1.8 nV. open circuit 50 O source. (3dB degrada- 
tion at environmental extremes) 


HF-121 radio set 


Input signal operational 

(within 3kHz of selected channel) 2V 

(outside +10% channel) 600V 

Input signal protection: to 2000V, any fre- 
quency 

Audio output 

(data) 0dBm, 6000 

(voice) 250mV 6000 

Image and spurious: 100dB below desired 
signal 

If rejection: 100dB 

Selectable transmitter rf power output: 


41000/500/100W +1dB pep or average 

Vswr load 

(specified power output) into 1.3:1 vswr 
(tuning capability) into 1.5:1 with reduced output 
Intermodulation distortion: at least 40dB 
below pep output for 3rd, and 50dB for Sth and 
7th 


Manufacturer: Rockwell International, Collins 
Telecommunications Products Division, Cedar 
Rapids, lowa. 


100 


AN/ARC-153 HF Transmitter/ 
Receiver 


AN/ARC-153 is a 1kW transmitter and hf 
receiver designed specifically for use aboard 
S-3A aircraft to handle voice and sonobuoy data 
traffic. It operates in the 2 to 30 MHz frequency 
range, providing 280 000 channels. 


AN/ARC-170 HF Transceiver 


The AN/ARC-170 is an advanced version of the 
AN/ARC-142 and AN/ARC-161, providing 
multi-mode, multi-purpose communications on 
voice, teletype and data. It is compatible with 


AN/TLQ-15 Communications and 
Countermeasures Set 


The AN/TLQ-15 communications and counter- 
measures equipment is a portable system for 
tactical use either as a truck-mounted installa- 
tion or as a deck-mounted unit aboard ship. 
Fixed or semi-permanent ground-based appli- 
cations also exist, and the TLQ-15 is capable of 
airborne use by means of a trailing wire antenna. 
All units of the equipment are air-portable by 
fixed- or rotary-winged aircraft. 

At the centre of the system is an hf communi- 
cations transmitter/receiver covering the 1.5 to 
20MHz range. Associated with this unit are a 
panoramic indicator unit, frequency counter, 
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The radio, developed and produced under a 
sub-contract from Lockheed, consists of the 
RT-1016/ARC-153 receiver-exciter and AM- 
6384/ARC-153 power amplifier and power sup- 
ply. The receiver-exciter is of solid-state design 
and uses digitally phase-locked circuits. The 


Link 11 and normal and secure narrow-band 
communication modes. 

It is designed for airborne, shipboard, trans- 
portable and mobile use and can provide simop 
(simultaneous operation of collocated hf sta- 
tions) with the addition of associated equipment. 


modulation generator, rf amplifier, low-pass filter 
assembly and an antenna coupler. In addition to 
the main antenna, a 32-metre telescopic whip 
with counterpoise, provisions are made for feed- 
ing into a dummy wad and for connection to an 
auxiliary antenna. 

The transmitter/receiver is a_ solid-state 
design with synthesized receiver/transmitter 
tracking, and provides continueus transmission, 
look-through transmission (90% transmit/10% 
receive), signal-initiated transmission (signals of 


5uV or above put system into look-through | 


mode) and receive/transmit, am, fm or dsb voice 
facilities. In the first three of these modes mod- 
ulation available includes cw, am, dsb, fm, am 
and fm and fsk. 

Automatic frequency contro! (afc) tracking of 


transmitter has a 1kW pep output which can be 
reduced, if required, to 400 watts. 


Manufacturer: Rockwell International, Collins 
Telecommunications Products Division, Cedar 
Rapids, lowa. 


It provides 280 000 channels in the 2 to 30 MHz 
band with 100Hz spacing and can give 1kW or 
400 watts output. 


Manufacturer: RCA Government and Commer- 
cial Systems, Burlington, Massachusetts. 


received signals is provided, and there are 
facilities for signal analysis, various modulations 
are available for countermeasures operation, 
and an auxiliary communications link using the 
AN/VRC-47 can be provided as an option. 
Additional system potential includes the possi- 
bility of using a phased array of two TLQ-15 
systems to produce 8kW of rf power in any 
desired direction, and continuous reception in 
the pattern null for a monitoring receiver. The 
basic power output is 2kW cw. 

It is Operational with US forces and possibly 
used by other countries. 


Manufacturer: American Electronic 
Laboratories Incorporated, Lansdale, Phila- 
delphia. 


| 
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VHF/UHF Radio Communications 


AN/PRC-515 HF Packset 
Transceiver 


The AN/PRC-515 is a 20-watt hf manpack trans- 
ceiver built to meet a full range of tactical 
communications requirements. A synthesizer is 
used to provide 2 to 30 MHz frequency coverage 
in 100-Hz steps. State-of-the-art design permits 
fully automatic antenna tuning. Voice/cw com- 
munication is available on usb, Isb and ame, 
with line audio input available for data com- 
munication. 

Emphasis has been placed on simplicity of 
operation. Controls have been reduced to an 
absolute minimum and are designed so that the 
radio can be easily controlled even when the 
operator is wearing gloves. The automatic 
antenna tuner enables the transceiver to use a 
wide variety of antennas without adjustment of 
controls or switches. Several control panel con- 
figurations are available to help tailor the AN/ 
PRC-515 to the user's specific needs. 

A 2.4-metre (8-foot) whip antenna is usually 
used in the manpack configuration. The automa- 
tic antenna coupler provides full power with 
automatic surveillance of antenna tuning. The 
antenna coupler is retuned automatically when 
necessary without interrupting transmissions. 
This provides optimum tuning in changing ter- 
rain and ensures maximum efficiency under the 
rapidly changing antenna conditions encoun- 
tered in manpack use. The whip antenna is 
quickly attached or detached and can be folded 
and stored in the pack when not in use. 

A 1.8-Ah rechargeable battery is sufficient 
power for a 12-hour packset mission. For longer 
missions, a spare battery, a higher capacity 
battery or ahand generator can be included as 
part of the set. Provision is made for the opera- 
tional battery to be kept under the operator's 
outer clothing during extremely cold weather. 

It uses modular construction. Three basic 
modules make up the set: a control unit, a 
receiver-exciter and a power-amplifier/coupler. 
The full manpack consists of a transceiver, a 
packframe/bag, a handset, a battery and a whip 
antenna. 

The control unit can be connected to the 
transceiver via an extender cable allowing a 
person carrying the packset also to operate the 
set. A protective cover on the contro! unit 
prevents inadvertent change of the frequency or 
other controls and also protects against dam- 
age while the packset is being carried. The 
handset, boom microphone headset, cw key or 
data modem connect to the control set. 

No change is required to the basic manpack 
radio to use it in the field or in a vehicle. It can be 
rapidly deployed for short-wave communica- 
tion, or it can use the sky-wave with the proper 
antenna configuration for long-range communi- 
cation. No switching or tuning of the set other 
than normal operating procedures, is required 
when whips, dipoles, or selected long-wire 
antennas are used. 

The basic radio can be slipped into the 
mounting tray on a jeep or other vehicle in a few 


AN/GRC-103 Radio Relay 
Equipment 


The AN/GRC-103 is a lightweight, mobile, tacti- 
cal radio relay equipment designed to establish 
radio relay circuits rapidly in military forward 
area communications systems. It is intended for 
use with pulse code modulation or frequency 
division multiplex equipment and is suitable for 
transmitting a wide variety of traffic including 
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seconds. The unit uses the electrical system of 
the vehicle, saving battery power for necessary 
manpack use. 

A 2.4-metre (8-foot) whip antenna can be 
mounted on the vehicle, making communication 
possible while in motion. The automatic antenna 
tuner continually adjusts for changing condi- 
tions. When the vehicle is not moving, the 
AN/PRC-515 can be quickly connected to along 
wire or dipole antenna to increase operating 
range. 

The control unit may be located remotely from 
the transceiver on the vehicle via a cable link. All 
controls and microphone and headphone 
attachment points are on the control head so the 
radio can be fully operated without manual 
adjustments to the basic unit. 

The control unit and receiver-exciter of the 
AN/PRC-515 manpack, together with adapters, 
power amplifiers and antenna couplers, form 
automatically-tuned 100- or 400-watt transport- 
able stations. 

Mounting trays are available for use in a jeep, 
truck, shelter or building for either the 100- or 
400-watt stations which use similar accessories, 
power supplies and options to simplify spare 
parts stocking. 

The stations are suitable for operation with 
whip, dipole or long-wire antennas for ground- 
or sky-wave communications. A tty modem 
adapter will be available. 


TECHNICAL SPECIFICATION 

Frequency range: 2-30MHz, 100-Hz steps 
Channels: 280 000 

Frequency stability: +0.8ppm, —40 to +65°C, 
+1 ppm, —54 to —40°C” 

Modes: usb, Isb, ame with voice, cw modulation 
(Line audio input for data transmission avail- 
able) 

Temperature range 

(operating) —54 to +65°C 

(storage) —65 to +71°C 

Immersion: up to 1m (3ft) in water 

Altitude (operating): up to 3000m (10 OOOft) 
Height: 22.9cm (Qin) 

Width: 32.1cm (12.65in) 

Depth: 7.6cm (3in) 

Weight: 5.7kg (12.6!b) 

Transmitter power output: 20W pep/average 
+1.5dB into 50Q load 

Intermodulation distortion: 3rd and higher 
orders, 25dB below either of 2 test tones at 20W 
pep 

Carrier suppression: 45dB below 20W pep 
Harmonic output: 40dB below 20W pep 
Tuning time: 2s nominal, 7s max 


100W STATION (PA-548S-1) 
Pa/coupler 


Height 22.8cm (8.89in) 

Width 71.4cm (28.9in) 

Depth 17cm (6.7in) 

Weight 8.76kg (19.31b) 
Manufacturer: Rockwell International of 


Canada Limited, Toronto, Ontario. 


telephone, telegraph, teletype, facsimile and 
data. The equipment operates in the 220 to 
1850 MHz frequency range providing more than 
4500 rf channels in five separate frequency 
bands. Any of the channels can be selected 
rapidly using simple front panel controls. 

The basic radio equipment consists of two 
main units, the transmitter and receiver, both 
portable. Three small ancillary units are avail- 
able to provide order wire, alarm extension and 
fdm traffic facilities. All the equipment is fully 


— Nickel Cadmium Battery 


Receiver-Exelter 
Control 
Power Amplitier/Coupler 


Total manpack, as illustrated, 
weighs 10 kg (22 ibs.). 


AN/PRC-515 manpack 


Receiver sensitivity 

(ssb) 0.5 V input for 10dB (s+n)/n ratio 

(am) 2V input (30% mod) for 10dB (s+n)/n 
ratio 

Selectivity (ssb) 

(0, —3dB) 600-2700 Hz 

(0, —6dB) 300-3200 Hz 

(—60dB minimum) <—300Hz and >—6700Hz 
Selectivity (am) 

(+2dB) carrier frequency +2kHz 

(—60dB minimum) +11.5kHz from carrier fre- 
quency 

Image rejection: 60dB 

If rejection: 70dB 

Audio output: 10mW into 6000 load (adjust- 
able by volume control); 0 dBm nominal into 
600 load in data mode 

Voltage: 25V nominal. Full specification per- 
formance from 22-30V input 

Nominal power consumption 

(receive) 1.5W 

(transmit) 60W with single tone; receiver-exciter 
and control units of manpack used as basis for 
100- and 400-W transportable stations 


400W STATION (PA-548T-1A; COUPLER: 490T-2A) 


Pa Coupler 
61cm (24 in) 42cm (16.5in) 
35cm (13.8in) 41cm (16.2in) 
26cm (10.3in) 26cm (10.3in) 
21kg (4.5Ib) 


solid-state except the rf power amplifier stages. 
An alternative solid-state power amplifier is 
available for the lower frequency range. A direc- 
tional antenna system and a lightweight, port- 
able mast assembly, specifically designed for 
this equipment, are also available. The transmit- 
ter and receiver operate on the same antenna; a 
corner reflector or parabolic antenna is used 
according to the frequency band. All units of the 
equipment are designed for continuous opera- 
tion and fully meet military environmental and 
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qualitative specifications for this class of equip- 
ment. 

The GRC-103 is designed to allow selection of 
a variety of traffic capacities, system responses 
and rf bandwidths. Basically the radio set will 
carry either 6, 12 or 24 channels pcm or 4, 12 or 
24 channels fdm. Simple plug-in passive filter 
networks permit alteration of the base-band 
response so that the radio set will accept either 
greater traffic loading or alternative forms of 
traffic. 

The five-band frequency coverage is 
achieved by using five separate, interchange- 
able plug-in rf heads for both transmitter and 
receiver, to permit a great flexibility in frequency 
planning. 


TECHNICAL SPECIFICATION 

Frequency range 

220-1850 MHz in 5 bands 

(band 1) 220-405 MHz 

(band 2) 395-705 MHz 

(band M) 610-960 MHz 

(band 3) 695-1000 MHz 

(band 4) 1350-1850 MHz 

RF channel spacing available 

(band 1) 0.5 or 0.125MHz 

(band 2 & 3) 0.5 or 0.25MHz 

(band 4 & M) 0.5MHz 

Required transmitter/receiver spacing work- 
ing with common antenna 

(band 1, 2, 3, M) 16MHz minimum 

(band 4) 20MHz minimum 

Modulation: fm nominal deviation +300kHz for 
1V input peak-to-peak 

Transmitter power output 

(band 1) 30W 

(band 2) 25W 

(band M) 20W 

(band 3) 20W 

(band 4) 15W 

Receiver noise figure: bands 1, 2, M, 3 & 4: 
8dB nominal 

Power requirements: 115 or 230V ac, 47- 
420Hz 

Power consumption: 400W max 

Antenna types: 

(bands 1, 2, M, 3) corner reflector 

(band 4) parabolic dish 

Mast height: adjustable in 5ft (1.5m) incre- 
ments to standard height of 35ft (11m) and 5Oft 
(15m) using mast extension kit (optional) 
Temperature range 

(operating) —37 to +52°C (—35 to +125°F) 
(storage) —54 to +69°C (—65 to + 155° F) 
Altitude 

(operating) sea-level to 10 OOOft (3500 m) 
(storage) sea-level to 25 OOOft (7600 m) 
Humidity: all bands (operating and non- 
operating) 98% indefinitely 


TRANSMITTER 
Height: 8.5in (21.6cm) 
Width: 17.38in (44.2cm) 
Depth: 12in (30.4cm) 
Weight: 631/b (28.6kg) 


AN/PRC-66B UHF Transceiver 


The AN/PRC-66B is a small portable transceiver 
that provides am communication on any one of 
3500 channels in the 225 to 400 MHz frequency 
range. The volume of this transceiver unit itself, 
including controls, connectors, and a storable 
flexible antenna, is only 85 cubic inches (1393 
cubic centimetres). It can be handheld during 
use, Or operated as a packset. A vehicle adapter 
mount is also available for mobile or aircraft 
installations. Control arrangement is designed 
for efficient operation by personnel under the 
stress of a tactical situation. Itis in operation with 
the US Air Force. 

Thin-film and integrated circuit techniques 
have been used wherever applicable in both 
digital and analog circuits to maximise reliability 
and to reduce size, weight and power consump- 
tion. 


VHF/UHF RADIO COMMUNICATIONS /Canada 


AN/GRC-103 radio relay complete with MTD-24 multiplexer 


RECEIVER 

Height: 8.5in (21.6cm) 
Width: 17.38in (44.2cm) 
Depth: 12in (30.4cm) 
Weight: 65lb (29.5kg) 


Spurious signals from transmitter mixers have 
been greatly reduced by the use of a frequency 
synthesizer whose accuracy is controlled by a 
high-stability, single-crystal oscillator. On- 
frequency operation is assured by this oscillator, 
which requires no warm-up and maintains 
specified frequency stability under all service 
conditions. An internal 1000 Hz-tone is provided 
for modulation in direction-finding application. 

Special design emphasis has been placed on 
mechanical simplicity, electrical shielding and 
proper heat transfer. Modularisation is used for 
easy maintenance. Each of the functional mod- 
ules plugs into a main chassis, which also forms 
part of the external case of the equipment. 

Module shielding and filtering of leads elimi- 
nate unwanted circuit interaction and internal 
spurious signals. Major circuits, such as the if 
and rf amplifiers, are packaged in silver-plated 
enclosures that provide efficient rf shielding. 

Low-power consumption and high efficiency 


ORDER WIRE UNIT 

Height: 3.25in (8.3cm) 
Width: 8.5in (21.6cm) 
Depth: 12in (80.4cm) 

Weight: 7.5|b (3.4kg) 


Manufacturer: Canadian Marconi Company, 
Montreal, Quebec. 


extend battery life. A choice of either recharge- 
able or throw-away battery types is available for 
the AN/PRC-66B. Nickel-cadmium cells are 
used in the rechargeable battery package and 
alkaline cells in the throw-away battery pack- 
age. 

A flexible fixed-length antenna is supplied 
with the equipment. Broad-banding techniques 
are used to provide operation within a 3 to 1 
vswr. Antenna orientation is readily adjustable. 
When not in use the antenna is readily stored in 
the carrying harness. A BNC-type coaxial con- 
nector is also provided for operation with other 
uhf equipment if so desired. 

Normal field maintenance takes less than 30 
minutes. Building block construction permits 
rapid isolation and replacement of a faulty 
plug-in module. Further maintenance is 
achieved at the depot level with the removal and 
replacement of sub-assemblies, components, 
or micro-electronic packets. 
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TECHNICAL SPECIFICATION 
Frequency range: 225-400MHz 


Number of channels: 3500 spaced 50kHz 
Frequency stability: better than 1x 10°/day 


Transmitting power output: 2W average, am 
90% with 1000Hz 


Modulation capability: 90% am 


Receiving sensitivity: 3 .V signal mod 30% at 
1000Hz has (s+n)/n ratio of 10dB or greater 


Selectivity 

(primary at 3dB) 60kKHz minimum 

(at 60dB) 120kHz max 

Images and other spurious responses: 60dB 
down or better 

Audio output: 10mW into 5000 load with 3uV 
rf signal, 30% mod at 1000Hz, adjustable 
Power requirements 

(receive mode) 24 dc, 5.9W. 

(transmit mode) 19W. 


TRC552 VHF/FM Portable 
Transceiver 


The TRC552 is one of the three basic radio sets 
constituting the new family developed by 
Thomson-CSF for the battle-zone vhf communi- 
cations. Designed for infantry use at company/ 
platoon level, the TRC552 is a lightweight, 
medium-power, vhf/fm radio set operating in the 
26 to 76 MHz frequency range. Suitable as a 
manpack set for medium-range communica- 
tions, it can also be converted into a medium- or 
large-range vehicle set. To ensure full compati- 
bility with other equipments the TRC552 can 
operate at either 25 or 50 kHz channel spacing 
and with the 150-Hz tone squelch system. 
Digital cyphering and medium-speed data 
transmission are ensured by wide-band access 
to the transmission channel (X mode). 

The TRC552 is a compact set designed to be 
carried easily on a man’s back. Its minimum 
dimensions and weight have been achieved by 
using Isi and hybrid circuits on printed circuits 
modules, which are interchangeable without 
adjustment. No moving mechanical parts are 
used. For ease of maintenance the set comes 
apart in three pieces normally assembled in a 
hermetically-sealed unit. 

The frequencies are generated by a digital 
synthesizer driven by a high-stability oscillator. 
The channel-setting triggers full electronic tun- 
ing of the set, including filters and antenna 
automatically and silently. Re-tuning from any 
frequency to any other is completed within the 
time needed to turn the channel switch. There 
are 2000 channels at either 25 or 50kHz spacing 
available over the 26 to 76 MHz frequency 
range. The squelch system operates ona carrier 
detection principle with an adjustable threshold. 
An additional 150-Hz tone is also available to 
trigger the corresponding squelch systems. 

The output power of the station is 2 watts 
corresponding to a nominal coverage of 10km. 
The set is normally powered by nickel cadmium 
batteries (alternative dry batteries available) 
allowing a 24-hour autonomy at 1/1/8 transmit/ 
receive/stand-by ratio. 

Apart from the transmitter/receiver TRC552 
itself the basic station comprises a power pack 
unit ALT110 containing a 4Ah nickel cadmium 
rechargeable battery, a short whip antenna (0.9 
metre), a carrying harness with ancillaries bags, 
and a light headset with pressel box ERR106— 
10. Additional ancillaries available include a 
long whip antenna (2.6 metres), an alternative 
power pack unit ALT111 for dry disposable 
batteries (BA30/R20), an auxiliary loudspeaker 
HPA104, a handset with a knob to select any of 
the four preset frequencies corresponding to 
channels 1 to 4, various nickel cadmium battery 
chargers, normal audio extension cable (10 
metres) and special audio extension line (two 
wires) with junction boxes for remote-control up 
to 1.5 km distance. 


Battery lives 

(ni-cad rechargeable) 8h life on 9:1 duty cycle 
(alkaline throwaway) 12h life on 9:1 duty cycle 
Temperature shock: —54 to +71°C, shock 3 
cycles, total 24h 

Vibration: 5—500Hz 1.3-2.5g 

Drop test: 20 ft (6.1m) on wooden floor (in drop 
bag) 

Humidity: 95% 

Immersion 

(operating) rain 

(storage) 3ft (0.9m) of water for 2h 

Altitude 

(operating) 10 OOOft (3048m) 

(storage) 50 OOOft (15 240m) 

Salt fog: 100h 

Temperature range 

(operating) —30 to +52°C 

(storage) —54 to +68°C 

TRANSCEIVER 

Height (excluding knobs): 12.7cm (5in) 
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Width: 22.86cm (Yin) 
Depth: 4.13cm (1%in) 
Weight (excluding battery): 2.49kg (5.5Ib) 


NICKEL CADMIUM 

Height: 8.25cm (3% in) 
Width: 22.86cm (Qin) 
Depth: 5.75cm (2% in) 
Weight: 2.36kg (5.2|b) 


ALKALINE 

Height: 11.27cm (47/16in) 
Width: 22.86cm (Qin) 
Depth: 5.16cm (21/s2in) 
Weight: 2.63kg (5.81b) 


Manufacturer: Collins Radio Company of 
Canada Limited, Toronto, Ontario. 


TRC552 vhfifm radio 


When operated on the ground the radio can 
be used with a ground spike antenna connected 
by a coaxial cable to the 50 ohm output. 

When the radio is operated as an automatic 
radio relay the 10-metre re-transmission cable is 
necessary to connect the two sets and makes 
local monitoring possible. 


As a hook-on vehicle set the TRC552 is 
mounted on a vertical fixing allowing quick 
release. It operates the radios with its own 
antenna while being powered by the batteries of 
the vehicle either directly or through a charger. 

For portable use of a vehicle station a junction 
unit is supplied with the TRC552 to extend its 
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operating potential to that of a mobile station. 
The set is then used with a normal vehicle 
antenna with aerial tuning unit. A special mount- 
ing keeps the set and the junction unit rigidly 
locked vertically or horizontally. However, when 
necessary the TRC552 can be released easily 
and is then ready for use as a normal portable 
set with its corresponding ancillaries. 

The TRC552 can inter-operate with both the 
TRC760 scrambler and the TRC773 digital 
cyphering unit. It can be used as a radio link for 
teleprinters when connected to the frequency 
shift adapter TRC467-1, and can be connected 
to any two-wired telephone line through the 
radio network control terminal 6LR225. 


TECHNICAL SPECIFICATION 

Frequency range: 26—/6MHz 

Channel spacing: 25kHz (or 50kHz) 
Number of channels: 1000 

Frequency storage: up to 9 

Mode: F3 narrow-band fm at 5kHz (or 10kKHz) 
deviation 


TRC540 VHF/FM Lightweight 
Transceiver 


The TRC540 is one of the three basic radio sets 
constituting the new family developed by 
Thomson-CSF for battle-zone vhf communica- 
tions. Designed for use by forward infantry at 
platoon/section level, it is a lightweight, low- 
power, vhf/fm radio set operating in its standard 
version in the 45 to 60 MHz frequency range. 
Small and light, the set can be carried easily by 
an infantryman and is suitable for short-range 
communications, nominally 5 km, in hostile con- 
ditions. 

The TRC540 is normally carried on the chest in 
its holster. Without external audio accessory, the 
operator removes the set from the bag and uses 
itas a combined set with its push-to-talk switch. 
With external audio accessories the operator 
can begin conversing without removing the set. 

All the controls are easily accessible and 
when the needed frequencies are memorised a 
rapid switch-over to any of the preset frequen- 
cies can be completed at any time by the 
channel switch. 

The TRC540’s minimum dimensions and 
weight have been achieved by using Isi and 
hybrid circuits on printed circuit modules, which 
are interchangeable without any adjustment. 
Apart from the reliable keyboard and push-to- 
talk switch, electro-mechanical components are 
reduced to three switches. Though fully hermet- 
ically sealed, the unit still allows a simple parting 
of the power block in the lower part of the set. 

The frequencies are generated by a digital 
synthesizer driven by a high-stability oscillator. 
The channel-setting triggers full electronic tun- 
ing of the set, automatically and silently. There 
are 600 channels available at 25 kHz spacing 
over the 45 to 60 MHz frequency range. The set 
can also operate over the 33 to 45 MHz or 60 to 
76 MHz frequency ranges provided that the 
corresponding setting has been carried out at 
the factory. 

The set includes a carrier squelch system that 
can be disabled when necessary, a whisper 
capability and a special calling key. Optional 
150-Hz tone-emission allows full compatibility 
with tone-squelched radio sets. 

The output power of the set is 0.5 watts (50 Q) 
corresponding to a nominal coverage of 5 km. It 
is normally powered by nickel cadmium 
rechargeable batteries ensuring a 15-hour aut- 
onomy at 1/1/8 transmit/receive/standby ratio. 


TECHNICAL SPECIFICATION 
Frequency range 

(TRC540-1) 33-45 MHz 
(TRC540-2) 45-60 MHz 
(TRC540-3) 60-76 MHz 

Channel spacing: 25kHz 
Number of channels: 600 
Frequency storage: up to 9 
Mode: F3, narrowband fm, 5 or 10kHz devia- 
tion 

Service: single frequency simplex 
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Service: single frequency simplex 

Frequency stability: 20ppm within —20 to 
+70°C, 30ppm outside this range 

Power supply: 14.4V 4Ah ni-cad battery or 
21V dry batteries (BA30R20) , 

set by itself operates on dc, 10-32V 

Rf power: 2W 

Nominal coverage: 10km (depending on ter- 
rain) 

Audio frequency response (within OdB and 
—6dB of 1000Hz reference) 300-3000 Hz 
signal 

(within OdB and —3dB of 1000Hz reference) 
300-9000 Hz signal 

Sensitivity 1V emf ((s+n)/n 20dB for nominal 
excursion, within —20 to +50°C) 

1.5uV (outside this range) 

Power consumption 

(standby, no carrier) 65mA 

(receive) 115mA 

(transmit) 750mA 

Temperature range: —40 to +70°C 
Humidity: 95% rh at +55°C 


Operation altitude: up to 4500m 
Air transport: up to 9000m 
Immersion in water: 2h at 1m 
Vibration: (10-50Hz) 0.8mm p to p 
(55-150Hz) 2g 

Bumping: 1000 bumps of 40g, 6ms duration, in 
3 right angle axes 

Jolts: 200g, 3ms, 2 jolts per side 
(dimensions with 4Ah ni-cad battery) 
Height: 300mm 

Width: 252mm 

Depth: 71mm 

Weight: 5.36kg 


OPERATIONAL SPECIFICATION 

The TRC552, designed for use by forward 
infantry in combat zones anywhere in the world, 
withstands severe environmental conditions. 
The precise specifications of the set correspond 
to the French SEFTOO1A and 001B, which are 
quite similar to the MIL202 and 810. 


Manufacturer: Thomson-CSF, Gennevilliers. 


TRC540 vhf/fm radio 


Frequency stability 

(—20 to +55°C) 20ppm 

(outside this range) 30ppm 

Power supply: ni-cad (or dry) batteries (12 R6 
dry cells) 

Rf power: 0.5W 

Nominal coverage: 5km 

Audio frequency response: 300-3000Hz 
signal within OdB and —3dB of 1000Hz refer- 
ence 

Sensitivity: 1.V emf for (s+n)/n >20dB 
Power consumption (nominal voltage: 7.5V) 
(standby) 52mA 

(receive) 82mA 

(transmit) 300mA 

Temperature range: —40 to +70°C 
Humidity: 95% rh at 55°C 

Operating altitude: up to 4500m 

Air transportation: up to 9000m 

Immersion in water: 2h at 1m depth 


Vibrations: 0.3mm p to p from 10-55Hz, 2g 
from 55-150Hz 

Bumping: 1000 bumps of 40g 6ms duration in 3 
right angles axes 

Jolts: 200g 3ms 2 jolts per side 

(dimensions with ni-cad batteries) 

Height: 265mm 

Width: 95mm 

Depth: 50mm 

Weight: 1.5kg 


OPERATIONAL SPECIFICATION 

The TRC540, designed for use by forward 
infantry in combat zones anywhere in the world, 
withstands severe environmental conditions. 
The precise specifications of the set correspond 
to the French SEFTOO1A and 001B, which are 
quite similar to the MIL202 and 810. 


Manufacturer: Thomson-CSF, Gennevilliers. 
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VHF/UHF Manpack Transceiver 
TRM920P 


The TRM920P is a fully transistorised vhf/uhf am 
manpack transceiver for ground-to-ground and 
ground-to-air communications. It complies with 
existing vhf, uhf, vhf/uhf am airborne transceiv- 
ers standards. 

Its weight does not exceed 6.5kg and it 
delivers a typical power output of 2 watts on 
transmit. Receive, transmit and automatic relay 
functions can be performed with a ten-hour 
endurance capability. The TRM920P casing is 
waterproof. 

It is available in three versions: manpack, 
mobile and airborne. In both mobile and air- 
borne versions it is secured on a mounting tray 
and supplied from the aircraft or helicopter 
power system or vehicle battery. 


TECHNICAL SPECIFICATION 

Frequency range 

(vhf) 116-150MHz or 100-150MHz (extended 
range) 

(uhf) 225-399.975 MHz 

Number of channels 

(vhf) 1360 or 2000 (extended range) 

(uhf) 7000 

Channel spacing: 25 or 50kHz (optional) 
Frequency stability: +1.5x10~° 

Receiver sensitivity: (s+n)/n higher than 6dB 
for 3uV emf 

Selectivity at 25kHz 

(at 6dB) +10kHz 

(at 60dB +20kHz 


VHF/FM Mobile Radio Transceivers 
TRC570 and TRC571 


The TRC570 is one of the three basic radio sets 
constituting the new family developed by 
Thomson-CSF for the battle-zone vhf communi- 
cations. Designed for vehicular installation, the 
TRC570 is a compact, high-power, vhf/fm radio 
set operating in the 26 to 76MHz frequency 
range. Suitable for long-range communications, 
it can be used in multi-set installation either in 
vehicle or in fixed ground station when provided 
with additional proximity filters (TRC571). To 
ensure full compatibility with other equipments 
the TRC570 can operate at either 25 or 50kHz 
channel spacing and with the 150Hz tone 
squelch system. Digital cyphering and 
medium-speed data transmission are ensured 
by wide-band access to the transmission chan- 
nel (X mode). 

The TRC570 is a compact set designed to fit in 
all installations, specially in armoured vehicles 
where space is often crucial. Its minimal dimen- 
sions and weight have been achieved by incor- 
porating within the same unit all the functions 
which do not directly concern the matching of 
the antenna and by using advanced tech- 
nologies such as Isi and hybrid circuits. 

To simplify maintenance the set comes apart 
in three pieces normally assembled in a fully 
hermetically sealed unit. These are the front 
panel with the mounting frame of the transceiver, 
the central case and the rear panel containing 
the 30-watt amplifier. 

The TRC570 can inter-operate both with the 
TRC760 scrambler and with the TRC773 digital 
cyphering unit. 

It can be used as a radio link for teleprinters 
when connected to the frequency shift adapter 
TRC467-1. 

When connected to the modem specially 
developed for this purpose, data rates can be 
speeded up to 16 bits per second. 

It can also be connected to any two-wired 
telephone line through the radio network control 
terminal 6LR225. 


TECHNICAL SPECIFICATION 
Frequency range: 26-76 MHz 
Channel spacing: 25kHz (or 50kHz) 
Number of channels: 2000 
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Selectivity at 50kHz 

(at 6dB) +15kHz 

(a 60dB) +35kHz 

Spurious rejection: 70dB over complete range 
inclusive of image frequency. 

Transmitter operating mode: A3 

Power output: 2W minimum 

Output impedance: 500 

Modulation factor: 85% am 

Power source: ni-cad 12V batteries (7 ah then 
cells type VR 7F), weight 2.2kg 

Power requirements: approx 19W on transmit 
and approx 6W on receive 

Temperature range: —25 to +55°C 
Humidity: 95% 

Waterproof: 2h under 1m of water 

Physical: operable in sea fog and sand storms 
Shock: can support 1m drop on casing angle 
Low pressure atmosphere: 300mb when not 
operated 

Height: 73mm 

Width: 210mm overall 

Depth: 310mm overall 

(without battery housing) 210mm 

Weight: 6.1kg 

(without battery housing) 3.2kg 


OPERATIONAL SPECIFICATION 
Standards: AIR7303 Catt IIB and IIC 


Manufacturer: Electronique Aerospatiale, Le 
Bourget Principal. 


Frequency storage: up to 9 

Operating mode: F3, narrow-band fm at 5kHz 
(or 10kHz) deviation 

Squelch: carrier/150Hz 

Service: single frequency simplex 

Antenna tuning: swr not greater than 1.7 
Frequency stability 

(within —20 to +55°C) 20ppm 

(outside this range) 30ppm 

Power supply: —24V dc/8A, auxiliary power 
supplies available from ac mains or 12V dc 
Rf power: 30W(reduced power) 2W 
Coverage: 15-40m 

Sensitivity: 0.5.4.V emf for (s+n)/n =20dB for 
nominal excursion, between —20 and +55°C 
(outside this range) 0.75 nV 

Power consumption 

(receive) 0.6A 

(transmit) 6A 

Temperature range: —40 to +70°C 
Humidity: 95% at 55°C 


TRC570 vhfifm and TRC382 hf/ssb transceivers fitted in vehicle 
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TRM920P vhfluhf manpack transceiver. 


~ 


Operating altitude: up to 4500m 

Air transportation: up to 9000m 
Immersion: 2h at 1m 

Vibration: 0.8mm peak to peak, 10-55Hz 
Bumping: 1000 bumps of 40g, 6ms duration, in 
3 right-angle axes 

Jolts: 30g, 11ms, 2 jolts per side 

Height: 130mm 

Width: 277mm 

Depth: 232mm 

Weight: 8kg 


OPERATIONAL SPECIFICATION 

The TRC570 has been designed for use on any 
vehicles in combat zones anywhere in the world, 
so it can withstand severe environmental condi- 
tions. The precise specifications of the set 
correspond to the French SEFTOO1A, which are 
quite similar to the MIL202 and 810. 


Manufacturer: Thomson-CSF, Gennevilliers. 
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Ground-based Air Traffic Control 
Equipment 


Designed for air bases, the Safare-Crouzet 
range of equipment enables maximum advan- 
tage to be taken of available communications 
facilities by remote-control of transmitters and 
receivers, electronic switching of radio channels 
for the operators, coded instruction and data 
transmission to reduce local traffic. 

The operation and control systems for radio- 
telephone channels have been developed at the 
request of the French Air Force Telecommunica- 
tions Technical Services (STTA), to meet the 
need for modernisation of military air traffic 
control. 

Increasing aircraft numbers and speeds cre- 
ated a need for highly reliable radiotelephone 
communications systems capable of high- 
speed radio channel switching. Electronic 
switching in the operational systems designed 
by SC allow several operators to maintain a 
watch on a large number of frequencies. At any 
moment the operators can choose the neces- 
sary frequencies for ground-to-air, air-to-ground 
or ground-to-ground traffic from the entire range 
of hf, vhf and uhf transmitters and receivers of 
the associated transmission and reception 
centres. : 

This equipment is ground-based, perma- 
nently installed and designed for continuous 
operation. According to the number of radio 
channels used, the mixing and switching mod- 


VHF/FM Transceiver ERV 200 


Inthe standard version, it operates with a 25-kHz 
spacing in two sub-bands 2MHz wide (giving 2 
times 80 channels) within the 68 to 88 MHz 
band, with a maximum spacing of 5MHz bet- 
ween the sub-bands. 

Possible options include 12.5 or 25kHz spac- 
ing or 146 to 174MHz frequency range. Trans- 
mission power is 15 watts at50 ohms. It operates 
in phase modulation and provides simplex or 
semi-duplex communications with sets with 
equivalent characteristics. 

The ERV 200 is fully solid-state and of modular 
design. 

There is electronic display of channel number 
and digital synthesis of transmission frequency 
or local reception oscillator. 


Ground-to-Air Transmitters and 
Receivers TRC260 and TRC270 


The transmitters of the TRC260 series and 
receivers of the TRC270 series are uhf units 
intended for ground stations for radio- 
communications with aircraft. They are single- or 
multi-frequency systems designed for use by 
the military aeronautical services. 

Features include modular construction, wide 
band, and the use of substrate technology. 

These systems consist of transmitters and 
receivers of the single-frequency type (using a 
crystal oscillator) or multi-frequency type (using 
a synthesizer). They can be assembled into 
transmitting racks of four transmitters and 
receiving racks of 12 receivers. Combined, 
multi-frequency transmitting/receiving systems 
can also be set up. They provide communica- 
tions between an operational centre (control 
tower, operations room, radars,) and aircraft 
formation. 

The systems operate mostly on amplitude 
modulation (A3 telephony) in the 225 to 400 MHz 


uhf range. On option, they can be fitted for F1. 


transmission, subject to the addition of an F1 
modulator. 

With a transmission carrier power of 20 watts 
they permit ground-to-air communications up to 
the horizon limit (approximately 350 km for an 
aircraft flying at 23 000 ft/7010 m). 

The receiver sensitivity enables equivalent 
air-to-ground communications to be ensured 
with an on-board transmission carrier power of 5 
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French air force control tower console 


ules can be independent or combined in one 
bay. In small installations the whole apparatus is 
integrated into a single operator's console. 


TECHNICAL SPECIFICATION 

Power supply: 13.2V +(15%) V dc max 
Receiver input impedance: 50 0 

Sensitivity: 1V (mod index 2.4) for (s+n)n 
=25dB 

Phase modulation: nominal index 1.2, max 3.6 
Mike and loudspeaker or S 63 handset (external) 
Frequency stability and accuracy: >+10° 
Af passband at —3 dB: 300-3000Hz 
Transmitter output power: 15W on 500 
Frequency stability and accuracy: >+10° 
Spurious rejection 

(harmonics) >50dB 

(out of rf band) >60dB 

(in rf band) >70dB 


Manufacturer: Safare-Crouzet, Nice. 


Modulation distortion: <5% 
Temperature range 
(operating) —10 to +45°C 
(storage) —25 to +55°C 
Height: 60mm 

Width: 187mm 

Depth: 178mm 


OPERATIONAL SPECIFICATION 
In compliance with international standards 
(CEPT) 


Manufacturer: Télécommunications Radioélec- 
triques et Téléphoniques, Paris. 


TRC260 20-watt Uhf/lam ground-to-air transmitter 


watts. All the modules: receiver, single- 
frequency oscillator, synthesizer, F1 modulator 
have the same dimensions allowing different 
versions of the system to be provided. 

These include: A3 single-frequency transmit- 
ter TRC261 which consists of a transmitter, the 
associated power supply and a single- 
frequency oscillator (chassis plugged in from 
the front panel); A3 multi-frequency transmitter 


TRC262 which consists of a transmitter, the 
associated power supply and the synthesizer 
which is a module plugged in from the front 
panel, substituted for the single-frequency oscil- 
lator; F1 single frequency transmitter TRC263 
which consists of a transmitter, the associated 
power supply, a single-frequency oscillator and 
an F1 modulator which is an optional module 
plugged in from the front panel; F1 multi- 


frequency transmitter TRC264 which consists of 
a transmitter, the associated power supply, an 
F1 modulator and a synthesizer; A3 single- 
frequency receiver TRC271 in which four 
single-frequency receivers may be housed in a 
standard four-unit sub-rack; and A3 multi- 
frequency receiver TRC272 with four multi- 
frequency receivers arranged in a standard four 
unit sub-rack, each multi-receiver consisting of 
a receiver and a synthesizer. 

In addition an A3 multi-frequency transmitter/ 
receiver unit TRC282 is available. This consists 
of a transmitter and associated power supply, 
synthesizer and receiver slide-in chassis plug- 
ged in from the front panel. 

A single-frequency of multi-frequency 
receiver is designed as a separate unit with 
built-in power supply. 


VHF/FM Transceivers TR-PP-11/ 
TR-PP-13 


The TR-PP-11/TR-PP-13 range of transmission 
equipment operates on fm within the vhf band. 
Designed to French Army specifications, the 
equipment has also been adopted by many 
foreign countries. 

The range has been designed to meet the 
NATO specifications and operational needs for 
communications at platoon, company and 
motorised and armoured units’ level, and for 
air-to-ground and ground-to-air communica- 
tions. 

The two basic systems are the TR-PP-11-B 
covering the 47 to 57 MHz band, with six preset 
frequencies and the TR-PP-13 covering the 26 to 
72MHz band with a frequency synthesizer. 

The TR-PP-11-B can be carried by hand, over 
the shoulder or on the chest. The version derived 
from the TR-PP-11-B can be used on all types of 
land vehicles. It is fed by low voltage dry cells (or 
a small nickel-cadmium battery). The mounted 
version is fed by the vehicle battery. 

Basically a company set, the TR-PP-13 is a 
fully transistorised frequency modulated, port- 
able radiotelephone transceiver. It can be car- 
ried on a man’s back, or used as a ground- 
based station (semi-fixed, terminal or repeater 
stations). The versions derived from the TR-PP- 
13. can be used on all types of land vehicle or on 
aircraft (light aircraft and helicopters). 

On ground and land vehicles markedly grea- 
ter ranges are obtained by associating the 
TR-PP-13 set with an hf power amplifier which 
increases its transmitted power from 1.5 to 15 
watts. 

The TR-PP-13 can also be used for data 
transmission and simplified voice crypto 
equipment. With or without its vhf amplifier it can 
be remotely controlled by the AN/GRA-6 group. 
Two sets can be combined to form an unat- 
tended repeater station. 

The TR-PP-13 set is fed by low voltage dry 
cells (or small nickel-cadmium batteries), in its 
portable version, or by the aircraft or vehicle 
battery in its mounted versions (land vehicles 
and aircraft). 


TECHNICAL SPECIFICATION 
TR-PP-11B 

Frequency range: 47-57 MHz 
Number of channels: 200 
Channel spacing: 50kHz 
Preset frequencies: 6 

Channel selection: any frequency within range 
Type of modulation: frequency 
Temperature range 

(operating) —40 to +55°C 
(storage) —40 to +70°C 
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TECHNICAL SPECIFICATION 

Frequency range: 225-399.975MHz 
Channels: single frequency or 7000-channel 
multi-frequency 

Channel spacing: 25Hz 

Modulation: A3 (F1 on transmission) 

Range: horizon limit (approx 350km at 23 OOOft 
(7010m)) 

Power supply: 220V +10%, 50Hz 

24V +10% 

Stability 

(on single frequency) +1.5.x 10° 

(on multi-frequency) 4x10 

Receiver input impedance: 500 (vswr not 
greater than 2) 

Sensitivity (s+n)/n for 1000Hz mod signal with 
mod rate 30% 

(for 20 uV emf) 26dB 

(for 3nV emf) 10dB 


TR-PP-11 transceiver 


Number of transistors: 17 

Waterproofness: proof against immersion 
Mechanical strength: in accordance with milit- 
ary standard specifications for resistance to 
impact, fall, vibration, chemical agents, etc 
Transmitter rf mean power: 500mW 
Minimum power: 300mW 

Modulation: nominal deviation +10kHz— 
1000 Hz 

Frequency stability: +3.5kHz (—40 to +55°) 
Unwanted radiation attenuation: >43dB 
Receiver sensitivity: 0.5 .V for s/n ratio above 
20dB 

Unwanted frequencies attenuation 

(on every frequency) 60dB 

(on intermediate and image frequencies) 74dB 
Af output power: adjustable from 0O-SmW 
Selectivity 

(to 6dB) +18kHz 

(to 70dB) +50kHz 

Power source: 1 PS28 type dry cell (or ni-cad 
battery) rating 15V (16-10V) 

Power requirements 

(transmit) approx 3W 

(receive) 0.35W 


TR-PP-13 
Frequency range: 26—72MtHz in 2 sub-bands 
Number of channels: 920 (per frequency stan- 
dard) 

Channel spacing: 50kHz 
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Selectivity 

(at 6dB) +15kHz 

(at 60dB) +30kHz 

(at 80dB) +50kHz 

Spurious and image frequency attenuation 
(2-signal method): better than 60dB 
Intermodulation, (defined for 2 10mV emf, 
unmodulated interfering signals shifted by 100 
and 200kHz): equivalent signal not >3uV emf 
(intermodulation 3rd order) 

Transmitter output power: carrier 20W 
Modulation: higher than 70% for 1000Hz 

S/n ratio: 40dB for A3 mod signal 1000Hz at 
80% 

Temperature range: 0—50°C 

(minor tolerance) —10 and +55°C 


Manufacturer: Thomson-CSF, Gennevilliers. 


TR-PP-13 transceiver 


Type of modulation: frequency 

Temperature range 

(operating) —40 to +65°C 

(storage) —40 to +70°C 

Number of transistors: 43 

Waterproofness: proof against immersion 
Mechanical strength: in accordance with milit- 
ary standard specifications for resistance to 
impact, fall, vibration, chemical agents, etc 
Transmitter nominal hf output power: 1.5W 
Frequency modulation: nominal deviation 
+10kHz at 100Hz between +5 and +10kHz 
from 300-3000 Hz 

Frequency stability: +3.5kHz (—40 to +65°C) 
Unwanted radiation attenuation 

(on harmonic frequencies) 55dB 

(on other frequencies) 70dB 

Receiver sensitivity: 0.5 .V for s/n ratio above 
18dB 

Unwanted frequencies attenuation: 66dB 
Af output power: 15mW in 3000 

Selectivity 

(to 6dB) +18kHz 

(to 70dB) +50kHz 

Power source: 2 PS28 type dry cells (or ni-cad 
batteries) rating 15V (16-10V) 

Power requirements 

(transmit) approx 6W 

(receive) approx. 0.7W 


Manufacturer: Thomson-CSF, Gennevilliers. 
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Radio Remote-control Console 
Type D 


The Radio Remote-control Console (D type) is in 
use on the ships of the French Navy and several 
other navies and allows the remote use of the 
ship’s transceivers in modulation and transmit/ 
receive control (A); frequency choice, transmis- 
sion mode, power level, on-of control (A1) listen- 
ing in (B) and telegraphic keying (B1). 

They are built from standard modules: PE-01, 
PE-02, PE-03. TL-27-A is a single-channel link 
console providing functions A, B, B1; TL-25-A is 
a frequency choice console providing function 
A1; TL-26-A is a complete remote-control con- 
sole providing functions A, Ai, B, B1; and 
TL-29-A is an eight-channel link console provid- 


Aircraft Carrier Control Room 


Equipment 


This equipment is used on board French naval 
craft for remote operation of one to six transceiv- 
ers, separately or simultaneously. An onboard 
intercom system may be added. 

The remote-control assembly is mainly com- 
posed of a control panel and a junction box. The 
control panel includes watch-rest-traffic, radio 
transmit/receive, reception volume, and inter- 
com transmit/receive. The reception levels on 
each emission can be adjusted separately. 

The junction box includes the general supply 
and the transceivers amplifiers. For easier 
maintenance, all the test points are on the front 


Airborne UHF Transceiver TR-AP- 
22A 


The TR-AP-22A is a 3500-channel uhf airborne 
transceiver in service in Mirage and other 
French aircraft. It is designed to provide air-to- 
air and air-to-ground communication up to 
20 000 metres (66 000 feet), between —40 and 
+70°C and under an acceleration of +10g along 
the three axes. 

The complete equipment includes a trans- 
ceiver, control box and shockmourt. 

By simply changing the if-af standard unit fora 
data link unit the equipment is capable of 
receiving 5000 baud data with 100kHz channel 
spacing. The guard receiving cannot be used 
when the data link unit is operating. 


TECHNICAL SPECIFICATION 

Frequency range: 225-400MHz 

Channels: 3500 (all operational) 

Guard frequency range: 238-248 MHz 
Frequency spacing: 50kHz 

Frequency stability and accuracy: +6kHz 
around displayed frequency 


Airborne VHF Transceiver TR-AP- 
28A 


The TR-AP-28A is a 1121-channel vhf airborne 
transceiver in service in Mirage and other 
French aircraft. It is designed to provide air-to- 
air and air-to-ground communication up to 
66 000 feet (20 000 metres) between —40 and 
+70°C and under an acceleration of +10g along 
the three axes. 

The complete equipment includes a trans- 
ceiver (ER-78A), converter power supply (BA- 
220A), control box, shockmount (SG-140A) and 
power supply unit (SK-63A). A wide-band output 
is available which can be used in conjunction 
with a vor adapter. The equipment can also 
operate in a talk-through mode. 


VHF/UHF RADIO COMMUNICATIONS /France 


ing function A and B for one ot eight transcelv- 
ers, selected by push-button. All these consoles 
can be designed for mounting horizontally or 
vertically TL-28-A is a watertight single channel 
link console similar to the TL-27-A but in water- 
blast-tight version. 


TECHNICAL SPECIFICATIONS 
TL-27-A 

Height: 190mm 
Width: 230mm 
Depth: 93mm 
Weight: 4.1kg 
TL-25-A 

Height: 190mm 
Width: 230mm 
Depth: 93mm 
Weight: 3.9kg 


panel. Plug attenuators on all the modulation 
inputs and outputs enable adaptation to the 
various types of transceivers. All junctions are 
ensured by connectors. 


TECHNICAL SPECIFICATION 
CONTROL BOX 

Height: 350mm 

Length: 175mm 

Depth: 283mm 

JUNCTION BOX 

Height: 210mm 

Length: 330mm 

Depth: 272mm 


Manufacturer: Safare-Crouzet, Nice. 


Control panel of aircraft carrier 
contro! room equipment. 
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Number of preset frequencies: 26 

Guard frequency: separate receiver always 
tuned on guard frequency which is_ pre- 
displayed for traffic transceiver 

Usual guard frequency: 243MHz 

Manual frequency selection: any of 3500 
traffic frequencies may be manually displayed 
on control box 

Radio relay: built-in 

Nominal supply voltage: 27.5V dc 

Extreme operating voltages: 20-30V 

Input power from 27.5 network 

(reception) 370W 

(transmission) 500W 

Aerial: any serial of 50Q characteristic impe- 
dance (for swr of 3.5/1 carrier power loss 50%) 
Guard receiver: specifications identical to main 
receivers, except for selectivity 

Selectivity 

(at 6dB) better than +30kHz 

(at 60dB) lower than +90kHz 

Transmitter carrier power depending on fre- 
quency (27.5 network): 10-15W 


TECHNICAL SPECIFICATION 

Frequency range: 100—-156MHz 

Channels: 1121 

Channel spacing: 50kHz 

Frequency stability and accuracy 
(transmission) +2.5kHz 

(reception) +7.5kHz 

Normal supply voltage: 27.5V dc 

Operating limit voltages: 20 and 30V 

Input power from 27.5V network 
(transmission) 300-360 W 

(reception) 275-3850 W 

(heating) 410W 

Aerial: characteristic impedance required of 
50 Q and max swr of 3.5/1 in selected frequency 
band 

Transmitter modulation: A2-A3 

Distortion (for a mod level 3dB below clipping 
level): 10% 


TL-26-A 

Height: 180mm 
Width: 230mm 
Depth: 183mm 
Weight: 6.6kg 
TL-29-A 

Height: 180mm 
Width: 230mm 
Depth: 183mm 
Weight: 6.6kg 
TL-28-A 

Height: 137mm 
Width: 215mm 
Depth: 150mm 
Weight: 3.9kg 


Manufacturer: Safare Crouzet, Nice. 


Range: depending on altitude 410km at 
10 000m (256 miles at 33 OOOft) 

Modulation: A2-A3 

Receiver sensitivity: for 30% mod signal at 
1000 Hz and (s+n)/n=10dB, input emf is <5uV 
and output power across 300 load =150mW 
Bandwidth 

(at 6dB) better than +18kHz 

(at 60dB) lower than +55kHz 
Image-frequency rejection: better than 60dB 
TRANSCEIVER WITH SHOCKMOUNT 

Height: 230mm (9.2in) 

Width: 264mm (10.56in) 

Depth: 550mm (22in) 

Weight: 25.3kg (55.7 |b) 


CONTROL BOX 24 549 
Height: 76mm (3in) 
Width: 146mm (5.75in) 
Depth: 179mm (7.05in) 
Weight: 1.17kg (2.581b) 


Manufacturer: OMERA/SEGID, Argenteuil. 


Power: 3-5W 

Range: depending on altitude 350km at 
10 000m (220 miles at 30 000 ft) 

Receiver sensitivity: for 30% mod signal at 
1000 Hz and (s+n)/n=10dB, input emf is <5 uV 
and output power across 3000 load =150mW 
Image-frequency rejection: 60-80 dB depend- 
ing on frequency 

TRANSCEIVER WITH SHOCKMOUNT 

Height: 184mm (7.24 in) 

Width: 160mm (6.3in) 

Depth: 420mm (15.8in) 

Weight: 11.9kg (26.3!b) 

CONTROL BOX 

Height: 123mm (4.84in) 

Width: 146mm (5.75in) 

Depth: 186mm (7.32in) 

Weight: 1.7kg (3.75lb) 

Manufacturer: OMERA/SEGID, Argenteuil. 
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Airborne UHF Transceiver TR-AP- 
21A 


The TR-AP-21A is a 3500-channel uhf airborne 
transceiver in service in Mirage and other 
French aircraft. It is designed to provide air-to- 
air and air-to-ground communication up to 
66 000 feet (20 000 metres), between —40 and 
+70°C and under an acceleration of + 10g along 
the three axes. 

The complete equipment includes a trans- 
ceiver (ER-76A), a converter power supply 
(BA-220A), a contro! box, a shockmount (SG- 
140A) and power supply unit (SK-63A). 


TECHNICAL SPECIFICATION 
Frequency range: 225-400MHz 


UHF Transceiver ERA 7200 


The ERA 7200 is a 5-watt transceiver from the 
family of the modular airborne equipment ERA 
7000/8000. Designed to meet operational and 
logistic requirements of modern aviation, it fea- 
tures 7000 manually selected channels or 20 
preset channels, telephony A3, data reception 
F1, and A2/homing. 

Features include a digital frequency synthes- 
izer operating directly on uhf, a wide-band 
transmission amplifier with filtering of spurious 
radiations, and independent receivers (uhf and 
uhf guard receiver). 

The ERA 7200 is in operation on Alpha Jet, 
Jaguar, Mirage F1, Super Etendard, SA319B, 
SA330 and SA341 aircraft. 


TECHNICAL SPECIFICATION 


MAIN RECEIVER 
Sensitivity: 34.V emf mod at 30% in A3 for 
(s+n)/n =10dB 

Audio outputs (30% mod) 

A3: 100mW/6000 (or 300) balanced or 80 
unbalanced 

Homing: 0.3V rms/150Q unbalanced 
Selectivity (in A3 rec): 2+15kHz at 6dB, 
<30kHz at 60dB 

Spurious rejection 

(image frequency) =50dB 

(other frequencies) =70dB 

GUARD RECEIVER 

Selectivity: =+30kHz at 6dB, <+60kHz at 
60dB 


VHF/UHF Transceiver ERA 7000 


The ERA 7000 Transceiver combines in a single 
unit all the functions and operating modes 
previously handled by two separate sets. 

It offers the user the most common operating 
modes used in the vhf and uhf ranges for 
ground-to-air, air-to-ground and air-to-air com- 
munications; telephony A3, data reception F1, 
A2 and homing. 

The ERA 7000 is the basic set of a family of 
modular airborne equipment: 5-watt transceiv- 
ers and 25-watt amplifiers. All these units are 
fully solid-state. 

Features include a digital, frequency synthes- 
izer operating directly on uhf, independent 
wide-band transmissions amplifiers on vhf and 
uhf, with filtering of spurious radiations, and 
independent receivers (vhf, uhf and uhf guard). 

The ERA 7400 amplifier complements the 
transceiver ERA 7000. It is a broad-band power 
amplifier giving 25 watts power output in both 
bands. 

The transceiver is in operation with Jaguar, 
Mirage F1, WG13, SA321G and SA341 aircraft. 
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Channels: 3500 

Channel spacing: 50kHz 

Frequency accuracy and stability 
(transmission) +5kHz 

(reception) +9kHz 

Normal voltage supply: 27.5V dc 

Operating limit voltages: 20 and 30V 

Input power from 27.5V network 
(transmission) 300-370W 

(reception) 275-3850 W 

(heating) 410W 

Aerial: characteristic impedance of 500 
required and max swr of 3.5/1 in selected 
frequency band 

Transmitter modulation: A2-A3 

Distortion: (for 3dB mod level below clipping 
level): <100 


Power: 3-5W depending on frequency 
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Range: depending on altitude 350km at 
10 000m (220 miles at 30 O0Oft) 

Receiver sensitivity: for 30% mod signal at 
1000Hz and (s+n)/n=10dB, input emf is <5 nV 
and output power across 300 load =150mW 
Image-frequency rejection: >60dB 
TRANSCEIVER WITH SHOCKMOUNT 

Height: 184mm (7.24 in) 

Width: 160mm (6.3in) 

Depth: 420mm (15.8in) 

Weight: 11.9kg (26.3|b) 

CONTROL BOX BC148-A 

Height: 57mm (2.24 in) 

Width: 146mm (5.75in) 

Depth: 182mm (7.17in) 

Weight: 1 kg (2.2Ib) 


Manufacturer: OMERA/SEGID, Argenteuil. 


Uhf (t/r) Guard Uhf 
(receiver) 
Frequency band (MHz) 225-399.975 238-248 
Number of channels 7000 1 
Frequency presets 20 
Channel spacing 25kHz* 
Frequency reference synthesizer (tcxo) single crystal 
Self-test integral integral 
Modulation capability A2, A3, F1 for A2, A3 
receiving, homing 
Frequency stability AS WOR 10° 


(*50kHz for adjacent channels in reception) 
Temperature range: —55 to + 90°C 
Altitude: up to 70 O00ft (21 000m) 


Power requirements 

(115V ac/400 Hz/3-phase) 45VA 
(28V dc) 50W 

Transmitter power output: 5W carrier in A3 
Antenna, uhf: 50© (vswr <2) 
Spurious rejection 

(H2) =60dB 

(other frequencies) =80dB 
Power requirements 

(115V ac/400Hz/3-phase) 120VA 
(28V dc) 135W 

TRANSCEIVER (% atr) 

Height: 20.25cm 

Width: 6cm 

Depth: 45.5cm 

Weight: 6.8kg (15!b) 

MAIN CONTROL UNIT 

Height: 7.62cm 

Width: 14.6cm 


Depth: 15.6cm 
Weight: 1.5kg (3.3lb) 
SECONDARY CONTROL UNIT 
Height: 4.44cm 
Width: 14.6cm 
Depth: 15.6cm 
MANUAL CONTROL UNIT 
Height: 3.7cm 

Width: 14.6cm 
Depth: 9.71cm 


OPERATIONAL SPECIFICATION 

AIR7303 cat. Ill C, AIR2021D, cat. B, AIRO510C. 
MIL-E-5400 K, class 2/2 X, MIL-T-5422 E, curve 
IV, MIL-STD-461, class |, MIL-STD-704. 


Manufacturer: Tél|6communications Radioélec- 
triques et Téléphoniques, Paris. 


ERA 7000 vhf/uhf transceiver 
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TECHNICAL SPECIFICATION 
Vhf (t/r) 
Frequency band (MHz) 118-143.975 
Number of channels 1040 
Frequency preset 20* 
Channel spacing 25kHz** 
Frequency reference synthesizer 
(tcso) 
Self-test integral 
Modulation capability A2, A3 
Frequency stability 2x 1058 


(“total of 20 preset frequencies to be shared 
between vhf and uhf) 

(**50kHz for adjacent channels in reception) 
Temperature range: —55 to +90°C 

Altitude: up to 70 OOOft (21 000m) 

MAIN RECEIVER 

Sensitivity: 3..V emf mod at 30% in A3 for 
(s+tn)/n =10dB 

Selectivity (in A3 rec): 2+15kHz at 6dB, 
<+30kHz at 60dB 

Audio outputs (30% mod) 

(A3) 100 mW/600 © (or 3000) balanced or 8 
unbalanced 

(homing) 0.3V rms/150Q unbalanced 
Spurious rejection 

(vhf) =70dB 

(image frequency, uhf) =50dB 

(other frequencies) =>70dB 


GUARD RECEIVER 
Selectivity: =>+30kHz at 6dB, <+60kHz at 
60dB 


UHF Transceiver ERA 8250 


The ERA 8250 is a 25-watt unf transceiver from 
the family of the modular airborne equipment 
ERA 7000/8000. Designed to meet operational 
and logistic requirements of modern aviation, it 
provides 7000 manually selected channels or 20 
preset channels, telephony A3, data reception 
F1 and A2/homing. 

Features include a digital frequency synthes- 
izer operating directly on uhf, wide-band trans- 
mission amplifier with filtering of spurious radia- 
tion and independent receivers (uhf and uhf 
guard receiver). 


MAIN RECEIVER 

Sensitivity: 3uV emf mod at 30% in A3 for 
(s+n)/n =10dB 

Audio outputs (30% mod) 

A3: 100 mW/600 © (or 300) balanced 
homing: 0.38V rms/150Q unbalanced 
Selectivity (for A3): 

2+15kHz at 6dB, <+30kHz at 60dB 
Spurious rejection 

Image frequency: =55dB 

Other frequencies: =>70dB 


GUARD RECEIVER 
Selectivity: =>+30kHz at 6dB, <+60kHz at 
60dB 

Power requirements 

115V ac/400Hz/3-phase or 28V dc: 65W 


TRANSMITTER 
Power output: 25W carrier in A3 
Capability ‘of reduced power (5W carrier) 
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Uhf (t/r) Guard uhf (receiver) 
225-399.975 228-248 
7000 1 

20* 

25kHz*™* 

synthesizer single crystal 
(tcxo) 

integral integral 

A2, A3 A2, A383 

F1 for receiving 

Homing 

2 ye NOE 105 


Power requirements 

(115V ac/400HZz/3-phase) 45VA 

(28V dc) 50W 

Transmitter power output: 5W carrier in A3 


ANTENNA 
(vhf and uhf or combined v/uhf) 50 QO (vswr <2) 
Spurious rejection 

(H2) =60dB 

(other frequencies) =80dB 

Power requirements 

(115V ac/400 Hz/ 3-phase) 120VA 

(28V dc) 135W 


ERA 7400 
Power output: 25W carrier 
distortion <5% (80% mod) 
Power input: 5W 
Spurious rejection 

(H2) =60dB 

(other frequencies) =80dB 


TECHNICAL SPECIFICATION 


(Federal) 


Power requirements 
(115V ac/400Hz/3-phase 28V dc) 220W 
Volume: 1/4 atr, long 
Weight: 8kg (17.5Ib) 


TRANSCEIVER (‘atr long) 
Height: 20.25cm 
Width: 6cm 

Depih: 50.8cm 
Weight: 8.5kg (18.5lb) 


MAIN CONTROL UNIT 
Height: 7.62cm 
Width: 14.6cm 
Depth: 15.6cm 
Weight: 1.5kg (3.3Ib) 


SECONDARY CONTROL UNIT 
Height: 4.4cm 
Width: 14.6cm 
Depth: 15.6cm 


MANUAL CONTROL UNIT 
Height: 3.7cm 
Width: 14.6cm 
Depth: 9.71cm 


OPERATIONAL SPECIFICATION 

AIR 7308 cat. III C, AIR 2021 D, cat. B, AIR 0510 
G 

‘MIL-E-5400 K, class 2/2X, MIL-T-5422 E, curve 
IV, MIL-STD-461, class I, MIL-STD-704. 


Manufacturer: Tél6communications Radioélec- 
triques et Téléphoniques, Paris. 


Uhf (t/r) Guard Uhf (receiver) 
Frequency range 225-399.975 MHz 238-248 MHz 
Number of channels 7000 1 


Frequency presets 20 
Channel spacing (50kHz for 


adjacent channels in reception) 25kHz 

Frequency reference synthesizer (tcxo) single crystal 
Frequency stability 2x 106 : 2x 105 
Modulation capability A2, A3, F1 for receiving homing 
Self-test integral integral 


Temperature range: —55 to +90°C 
Altitude: up to 70 OOOft (21 000m) 


Antenna, uhf: 50Q (vswr <2) 

Spurious rejection 

H2: =70dB 

Other frequencies: =>80dB 

Power requirements 

115V ac/400Hz/3-phase or 28V dc: 275W 


TRANSCEIVER (V2 ATR) 
Height: 20.25cm 
Width: 12cm 

Depth: 45.5cm 
Weight: 12kg (25.5|b) 


MAIN CONTROL UNIT 
Height: 7.62cm 
Width: 14.6cm 
Depth: 15.6cm 
Weight: 1.5kg 


SECONDARY CONTROL UNIT 
Height: 4.44cm 
Width: 14.6cm 
Depth: 15.6cm 


MANUAL CONTROL UNIT 
Height: 3.7cm 
Width: 14.6cm 
Depth: 9.71cm 


OPERATIONAL SPECIFICATION 
AIR7303, cat. IIl-C, AIR2021/D, 
AIRO510/C. 

MIL-E-5400 K, class 2/2X, MIL-STD-461, class 
1, MIL-STD-704. 


cat. B, 


Manufacturer: 1 él6écommunications Radioélec- 
triques et Téléphoniques, Paris. 


GERMANY (FEDERAL REPUBLIC) 


AN/PRC-502GY VHF/FM 
Transceiver 


The vhf/fm radio set AN/PRC-502/GY meets all 
modern requirements for simplex Ccommunica- 
tion over approximately 5km. The frequency 
range is 20 to 80MHz. Six frequency channels 
which can be ordered within 20 per cent of that 
range will be adjusted in the factory. 

Since a variety of radio sets are compatible with 
the AN/PRC-502/GY, either 20 or 25kHz channel 
spacing can be provided. 


The radio set can be supplied with either a 
noise-operated or a tone-operated squelch 
according to the requirements. 

The AN/PRC-502/GY is fully solid-state using 
extensively integrated circuits. Both the trans- 
ceiver and the battery pack are watertight, 
rugged and capable of withstanding the 
toughest handling which may be encountered 
during combat or parachute missions. 


A special feature is the battery box containing 
nickel-cadmium or mono batteries that can be 
obtained easily through the normal channels. A 
quick-release fastener allows rapid changing of 
the batteries. 

The AN/PRC-502/GY offers the advantage 
that it can be operated from either an incorpo- 
rated microphone-loudspeaker combination, a 
screw-on type microphone assembly, or a 
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handset (H-1089/C). The push-to-talk switch is 
incorporated in the housing. 

Depending on the frequency band used, two 
kinds of antenna are supplied with the AN/ 
PRC-502/GY. There is a helical type approxi- 
mately 23 to 40cm long or a steel tape approxi- 
mately 92cm long. 


TECHNICAL SPECIFICATION 

Frequency range: 20-80MHz 

Number of channels: 6 simplex within 20% of 
frequency range 

Channel spacing: 25kHz 

(for AN/PRC-78/GY) 20kHz 

Frequency stability: within +2.5kHz of 
specified frequency for selected channel at 
ambient temperature —20 to +60°C at supply 
voltage 7-9.5V dc 


AN/PRC-78/GY VHF FM 
Transmitter/receiver 


The synthesized radio set AN/PRC-78/GY with 
its light-emitting diode display is a completely 
solid-state portable manpack and vehicular 
(RT-7800) fm radio set to allow a maximum of 
840 simplex or 420 duplex channels within the 
69.275 to 77.655 MHz (low-band) and 79.075 to 
87.455 MHz (high-band) frequency ranges. The 
rf outputs are selectable 3/10 watts. 

The radio set provides the choice of relaying 
fully automatic in the semi-duplex mode (simp- 
lex on two frequencies between two com- 
municating sets), or fully automatic in full-duplex 
mode. 

In addition to these facilities radio calls can be 
transferred into networks that use a radio-wire 
integration unit, into telephone networks that use 
radio terminating units and radio exchanges. 
These facilities can be extended to teleprinter 
service by using appropriate modems. 


VHF Vehicle Radiotelephone SEM35 


The transmitter/receiver set SEM35 has a range 
of approximately 8km. It operates in the 26 to 
7OMHz frequency band and provides 880 
channels at 50kHz spacing. 

The transmitter output power is switchable to 
0.15-watt or 1-watt. Transmitter and receiver use 
frequency modulation (F3) and operate on the 
same frequency. The operation mode is simp- 
lex. 

The SEM35 can be used as a portable radio- 
telephone (manpack) with short or long antenna 
attached (short antenna 91cm, long antenna 
2.5m, collapsible) using the attachment kit 5 
(portable); as a vehicular station of low power in 
conjunction with the attachment kit 3 (mounting) 
and the antenna tuning unit SEM25; as a relay 
station, consisting of two radio sets SEM35, or 
one radio set SEM35 and one set SEM25 or PRC 


VHF Vehicle Radiotelephone SEM25 


The transmitter/receiver set SEM25 has a range 
of approximately 30km. It operates in the 26 to 
7OMHz frequency band and provides 880 
channels at 50kHz spacing. Any ten preset 
channels can be selected by means of aswitch. 

The transmitter output is switchable to 1 or 
15-watts. Transmitter and receiver use fre- 
quency modulation (F3) and operate on the 
same frequency. The operation mode is simp- 
lex. 

The set is designed for installation in motor 
vehicles and is powered from the 24-volt radio or 
vehicle battery. In conjunction with another 
SEM25 or SEM35 set it can be used for relay 
operation. 

By the use of additional devices the applica- 
tion can be extended to include interphone 
communication, internal-external communica- 
tion, and local- and remote-control. 

The set, which is a plug-in modular construc- 
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Operating mode: fm (F3) 

Temperature range 

(operating) —40 to +65°C 

(storage) —50 to +75°C 

Transmitter rf output power (typical): 0.5W at 
rated supply voltage 7.5dc 

Transmitter output impedance: 50, unbal- 
anced 

Af range: 300-3000 Hz (—3dB) 

Spurious radiation: 2 10-*W 

Power consumption: 6.6x9V dc approx 0.4A 
Receiver sensitivity: 0.5..V for 12dB (s+n)/n 
into 50Q measured at 1000Hz af and 3.5 kHz 
deviation 

Bandwidth 

(6dB attenuation) +7.5kHz 

(70dB attenuation) +18kHz 

(90dB attenuation) +24kHz 


A range of accessories is available to allow 
the AN/PRC-78/GY to be used in vehicles. It is 
fully compatible with FUG7b. 


TECHNICAL SPECIFICATION 

Frequency range 

(low-band) 69.275-77.655 MHz 

(high-band) 79.075-87.455 MHz 

Number of channels: 840 simplex or 420 
duplex 

Channel spacing: 20 kHz 

Duplex spacing: 9.8 MHz 

Operating mode: fm 

Type of service: fm telephony 

Data proof: —10 to +40°C 

Power supply: 10.5-14.5V dc 

Power consumption (all without led display) 
(receive, duplex) approx 300mA 

(transmit, duplex) approx 5A (10W o/p rf) 
(transmit, duplex) approx 3A (8W o/p rf) 

Rf o/p power at dc supply of 12V, load 500 
(position 10W) minimum 6.5W 


(position 3W) 2-5W 


8 to 10, and the respective relay station attach- 
ment; or in a SEM25 installation, where the 
SEM85 in conjunction with the attachment kit 3 
(mounting) can replace any SEM25 and is 
directly connected to the existing vehicle cabl- 
ing. 

The set, which is conceived in modern plug-in 
modular construction, is contained in a sturdy 
watertight light-metal case. Printed wiring is 
used throughout. 

The battery box with the monocells or nickel- 
cadmium cells is fixed to the bottom of the case. 
When used as a vehicular station, the SEM35 is 
attached by belts to a shock-absorbing mount- 
ing and is powered from the 24-volt vehicle 
battery. 

The front panel carries all the required control 
elements. 

The majority of the plug-in modules are identi- 
cal to those of the radio set SEM25 with which 
they are fully interchangeable. 


tion, is contained in a sturdy watertight light- 
metal casing and arranged on a_shock- 
absorbing mounting. The mounting also carries 
the power supply modules and the relay insert. 
The transmitter/receiver is controlled from a 
separate control unit for detached installation 
which carries all the required control elements. 

The possibility of locating the control unit at as 
much as 10 metres from the transmitter/receiver 
allows the radio set to be mounted at any 
convenient place in the vehicle. The control unit, 
which is considerably smaller, is mounted within 
the reach of the operator who is thus able to 
recognise at a glance the state of the equip- 
ment. 

An antenna tuning unit provides optimum 
matching of the antenna to the transmitter/ 
receiver for the adjusted frequency. Connection 
is established via a multi-conductor cable. 

The SEM25 can be complemented by the 
additional receiver EM25 on a separate mount- 
ing. The features and technical data of the 
additional receiver are the same as those of the 
SEM25 receiver part, except that the case is 
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Dynamic selectivity: signal + 70dB above 1 1V 
adjacent channel 

Current consumption 

(standby) 6.6-9V de approx 10mA 
(unsquelched) 6.6-9V dc approx 60mA 
Height: 225mm 

Width: 85mm 

Depth: 35mm 

Electronic GmbH, 


Manufacturer: Telemit 


Munich. 


Frequency stability: +1.2kHz 

Reception sensitivity: 0.5 nV or better for 12dB 
(s+n)/n into 50Q measured at 1000Hz af and 
2.8kKHz deviation 

Af output: >1.7V into 3000 at 1000Hz af and 
2.8 kHz deviation 

Adjacent channel selectivity 

(static) better than 80dB 

(dynamic) better than 65 dB (increase of (s+n)/n 
ratio of main channel from 20 to 14dB) 
Modes: 

high-band simplex 

low-band simplex 

duplex transmission high-band 

duplex transmission low-band 

relay (semi-duplex+ duplex) 

Temperature range 

(operating) —20 to +60°C 

(storage) —30 to +70°C 


Manufacturer: 
Munich. 


Telemit Electronic GmbH, 


TECHNICAL SPECIFICATION 

Frequency range: 26-69.95 MHz 
Channel spacing: 50kHz 

Number of rf channels: 880 

Supply voltage: 21-29V 

Current drain 

(standby/receiving) 80mA 

(transmitting) 300/400mA 

Range: 8km 

Transmitter rf output, low/high: 0.15/1W 
Frequency deviation: +10.5kHz 
Receiver sensitivity (S+n)/n: +0.5 nV for 10dB 
into 500, 

Af output: 50 mW 

Height: 125mm 

Width: 270mm 

Depth: 360mm 

Weight: 8.7kg 


Manufacturer: Standard Elektrik Lorenz AG, 
Stuttgart. 


smaller. For controlling the EM25 the same 
control unit is used as for the SEM25. 


TECHNICAL SPECIFICATION 
Frequency range: 26-69.95 MHz 
Channel spacing: 50kHz 

Number of rf channels: 880 

Supply voltage: 21-29V 

Current drain 

(standby/receiving) 400mA 
(transmitting) 2/3. 4A 

Range: 30km 

Transmitter rf output low/high: 1/15W 
Frequency deviation: +10.5kHz 
Receiver sensitivity for (st+n)/n: 10.5 nV for 
20dB into 500 

Af output: 50mW 

Height: 315mm 

Width: 300mm 

Depth: 330mm 

Weight: 30kg 


Manufacturer: Standard Elektrik Lorenz AG, 
Stuttgart. 
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Vehicle Radio Set System COM- 
80/GY 


The fm Vehicular Radio Set System COM-80/GY 
is a compact and fully transistorised unit for 
tactical communications. Requiring a minimum 
of space, the single units forming the COM-80/ 
GY system can be installed in practically any 
kind of vehicle, trucks or personnel carriers, 
armoured utility vehicles or weapon carriers. 
The system's receiver/transmitter RT-841/GY is 
fully compatible with portable radio set AN/ 
PRC-77/GY and other tactical radios that meet 
the specified data for the COM-80/GY system. A 
full range of ancillary equipments, such as 
ciphering equipments, remote-control equip- 
ments and many others are available on 
request. 


TECHNICAL SPECIFICATION 
Frequency range 
(low-band) 30-52.96 MHz 
(high-band) 53-75.95 MHz 


VHF/FM Transceiver AN/PRC-88/GY 


The AN/PRC-88/GY is the solid-state successor 
of the West German version of the AN/PRC-77, 
the AN/PRC-77/GY. 

An important feature of the AN/PRC-88/GY is 
that it is compatible with all known vhf radios, 
also AN/GRC-3, AN/VRQ-16, AN/VRQ-20, 
COM-80/GY, AN/VRQ-64, AN/GRC-160, AN/ 
VRC-12, AN/VRC-43 through -49, and many 
more. 


Teleport Vil VHF Radiotelephone 


The miniature vhf radiotelephone Teleport VII 
canbe used for radiotelephone service between 
portable equipments, vehicle installations or 
fixed stations. 

Utilising thick film technology, the equipment 
is small enough to be carried in a jacket pocket. 

The 10 channels maximum (simplex and 
semi-duplex) equipment has a maximum output 
power of 2.5 waits. 


Operating mode: F3 or F9, with or without pre- 
and de-emphasis 
Temperature range 
(operating) —30 to +60°C 
(storage, without battery) 
Vibration: 5g, 5-150 Hz 
Shock: 30g, duration 18 ms 

Operating voltage: 9.6V with replaceable gas- 
tight ni-cad 


—40 to +70°C 


AN/PRC-6/180 VHF Transceiver 


The radio set AN/PRC-6/180 is a new version of 
the former tube-equipped set AN/PRC-6. The 
transistorised synethesized equipment is com- 
patible with AN/PRC-25, AN/PRC-77, AN/VRC- 
12, AN/VRC-43-49, SEM-25 and SEM-35. 

Radio sets already in service may be easily 
modified by replacing the old module with the 
new one. 

The set is provided with one crystal-controlled 
synthesizer with 180 possible channels and a 
channel spacing of 50 or 25 kHz in the frequency 
range. The application of the equipment within 
vehicles in combination with connecting 
devices for a 8.5 to 15 volts dc vehicle power 
supply is possible. 


TECHNICAL SPECIFICATION 

Frequency range: 47—55.95 MHz 

Number of channels: 180 channels crystal 
synthesized from 1 crystal 
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Number of channels: 920, two preset 
Channel spacing: 50kHz 

(using RT-841/GY), 25kHz upon request 

Type of modulation: fm (F3) 

Type of squelch: tone-operated, 150Hz 
Distance range: more than 30km with range 
booster, depending on conditions 

Rf output power with range booster 

(high) 50W (low) 5W (typical) 

Antenna tuning: automatic, semi-automatic, or 
with broad-band antenna 

Af response: 300—3000Hz 

Receiver sensitivity: 0.5 uV for 20dB (s+n)/n 
Power requirements: 24V dc from vehicular 
battery or with converter 12V dc 


The vehicular radio set system COM-80/GY is 
compatible with the following vehicular or port- 
able radio sets: 


AN/GRC—5, 6, 7 and 8 
AN/VRC—3 
AN/VRC—7, 9 and 10 
AN/VRC—12 


TECHNICAL SPECIFICATION 

Frequency range: 20—79.975 MHz 

Number of channels: 2400, 25kHz apart 
Type of modulation: fm 

Receiver sensitivity: 0.5 uV/20dB (s+n)/n 
Transmitter rf power: 3W 

Types of service 

(transmission) voice and 150Hz squelch tone 
(reception) voice with or without 150 Hz squelch 
tone 


TECHNICAL SPECIFICATION 
Frequency band (MHz) 80 
Frequency range (MHz) 
Channel spacing (kHz) 

Frequency spacing in semi-duplex Sede 8 
Operating bandwidth (MHz) 
Frequency tolerance (kHz) 

Number of channels 


Transmitter power output: 50mW, 1W and 
2.5W 

Frequency deviation 

(for channel spacing 20kHz) +4kHz 

(for channel spacing 25kHz) +5kHz 
Suppression of spurious modulation: >40dB 
(measured without weighting filter) 

Receiver sensitivity for 20dB s/n ratio 
(without de-emphasis) <0.6uV 
(with de-emphasis) <0.35uV 
Dynamic adjacent channel 
>70dB 


selectivity: 


Channel spacing: 50 kHz 

Frequency stability: +2.5kHz 
Receiver sensitivity: —1V for 20dB s/n at 
nominal deviation 

Bandwidth 

(at +15kHz) 6dB 

(at +35kHz) 70dB 

Af output: mininum 10mW into 3000 
Af frequency response: 300-3000 Hz 
Transmitter rf output power: 0.5W 
Operating mode: fm (F3) 


Comparison of technical characteristics 


Tube version 


68-87 
20/25 


ase than 1.2 kHz 
maximum 10 


(Federal) 


AN/VRC—14 and 15 
AN/VRC—17 and 18 
AN/VRC—20, 21 and 22 
AN/VRC—43, 46 and 53 
AN/VRC—44 and 48 
AN/VRC—45 
AN/VRC—49 
AN/VRQ—2 and 3 
AN/PRC—6. 
AN/PRC—6/T 
AN/PRC—6/180 
AN/PRC—9, 10 and 26 
AN/PRC—25 
AN/PRC—77 
SEM—25 
SEM—35 
Manufacturer: Telemit Electronic GmbH, 
Munich. 


Temperature range: —40 to +65°C 
Height: 238mm 
Width: 296mm 


-Length: 304mm 


Weight: approx 12kg 
Manufacturer: Telemit Electronic GmbH, 
Munich. 


160 

146-174 

20/25 

46 

1 

better than 1.6 kHz 
maximum 10 


Suppression of inter-channel modulation: 
>60dB at 2uV emf 

Spurious radiation: <2.10W ~ 

Dimensions including battery 

Height: 234mm 

Width: 75mm 

Depth: 25mm 

Weight: approx 800g 


Manufacturer: AEG-Telefunken, Ulm. 


Power source: 8 dry batteries, 1.5V each, 
32mm diameter x 60mm (type BA-30) 8.5-15V 
dc 

Power consumption 

(receiver) approx 120mA 

(transmitter) approx 400mA 

Battery life: approx 25h at 10% transmitting 
mode (9:1) 

Type of antenna: semi-rigid steel tape approx 
70 cm 

Total weight: approx 3kg 


Synthesized version 


Number of channels 87 180 

Channel spacing 100kHz 50kHz 
Transmitter power output 250 mW 0.5W 

Distance range 1 mile (1.6km) 2 miles (3.2km) 
Power source special battery BA-270 mono cells BA-30 
Battery life 30h 15h 
Receive-transport ratio 9:1 9:1 
Manufacturer: Telemit Electronic GmbH, 

Munich. 
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Teleport Vil 460 VHF 
Radiotelephone 


The Teleport Vil 460 is a small, portable uhf 
radiotelephone designed for radiotelephone 
service with other portable units and mobile and 
fixed stations. it can be carried in specially 
made cases in uniform pockets. Many acces- 
sories help the unit meet the various operational 
requirements. Power output is 1 watt (0.1 watt to 
order) and four selectable channels are avail- 
able for simplex or semi-duplex operation. 


TECHNICAL SPECIFICATION 
Frequency band: 460 MHz 
Frequency range: 445-470MHz 
Channel spacing: 20/25kHz 


Range Booster PP-770/50 


Range Booster PP-770/50 meets relevant milit- 
ary standards, uses the latest state-of-art tech- 
nology and is easy to operate without any need 
to tune or select any frequency ranges. Fully 
solid-state (with a large quantity of integrated 
circuits) and with selectable 5 watt or 50 watt rf 
output power the booster is designed to operate 
with AN/PRC-77/GY. 

If the PP-770/50 is not switched on the rf is 
connected to radio set AN/PRC-77/GY and 
transmission from the radio set only is provided. 
With the mode switch of PP-770/50 positioned 
either to 5 or 50 watts, the booster input needs a 
minimum driving power of 0.5 watts (ie 5V). A 
special sensing device will switch automatically 
to upper or lower band whereby the threshold 
frequency is set to 47.7375MHz. This crystal 
frequency is selected to be in the middle of two 


VHF/FM Power Amplifiers LS25/52 
and LS25/53 


The type LS25/52, LS25/53 Amplifiers operate in 
the 26 to 76MHz frequency range. They are 
driven from a 24 volt dc source and require no 
special tuning. 

They are used to increase the rf output power 
of frequency modulated or phase-modulated 
vhf transmitter/receiver sets operating in the 26 
to 76MHz range such as the SEM25, SEM35, 
PRC77 or similar sets, to 10 or 50 watts. They are 
suitable for mobile and fixed station application. 
Simplex operation of the transmitter/receiver is 
also possible with the amplifier connected. 

The amplifiers differ only slightly: with the 
LS25/52 high selectivity is provided in the power 
amplifier by a built-in phase locked loop oscil- 
lator (pllo) which allows both the upper and 


Radio Relay System FM200 
(FM24/200—1000) 


Communication equipment for mobile use, par- 
ticularly for setting up tactical networks, must be 
specially rugged, easily transportable and sim- 
ple to service. In addition, such radio-relay 
systems should also be capable of carrying both 
fdm and pcm signals and facilitate rapid setting 
up of communication links under difficult operat- 
ing conditions. The FM200 (FM24/200-1000) is 
a radio-relay system capable of carrying both 
fdm and pcm signals which can be set up 
rapidly under difficult operating conditions. It is 
the result of a joint development and manufac- 
turing effort by Siemens and AEG-Telefunken 
and is also being manufactured by Marconi in 
the United Kingdom for the Ptarmigan system. It 
has also been specified by NATO and other 
armed forces. 

The fm equipment operates in the 225 to 
960MHz band. The modulation signals may 
consist of a band occupied by telephony using 
frequency-division multiplex (fdm operation) or 
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Frequency spacing with semi-duplex opera- 
tion: not more than 10MHz 

Operation band: 1 MHz 

Frequency tolerance: not more than 2.5kHz 
Number of channels: max 4 

Type of transmission/reception: F3 or F9, with 
or without pre-emphasis and de-emphasis 
Operating modes: simplex or semi-duplex 
Temperature range 

(operating) —20 to +50°C 

(storage, without battery) —40 to +70°C 
Vibrations: amplitude 0.35mm; 10-55Hz; 5g, 
55-150 Hz 

Shocks: 30g, 18ms duration 

Operating voltage: 9.6V 

Battery requirement: exchangeable, gastight 
ni-cad cells 

Transmitter output power: 0.1 or 1W 


frequencies of a 25kHz channel spacing; the 
booster can thus be used for both 50kHz and 
25kHz spacings. In case of mismatch a reflec- 
tometer switched before the antenna socket 
protects the transistors of the power amplifier by 
reducing the drive power of the broad-band 
amplifier. Should the mismatch be too high, the 
drive power will be blocked. 


TECHNICAL SPECIFICATION 

Frequency range: 30-76MHz 

Channel spacings of driving radio set: 25, 50, 
100kHz 

Modulation: fm (F3) 

Operating mode: simplex 

Spurious rejection: better than 50dB below 
carrier 

Af response: 30-10 000Hz +5dB 

Antenna output impedance: 50 © unbalanced 
(bnc) 


lower carrier sidebands (modulation) to pass 
without attenuation the frequency range defined 
by the pllo, and to stop all the frequencies 
beyond these limits. Possible spurious radiation 
of the control unit, for example PRC77, will 
essentially be suppressed. 

The LS25/53 does not have the pllo facility but 
has automatic control of harmonics stop filters. 

The two-stage amplifiers are housed in a 
waterproof cast light-metal case with cooling 
fins for the required heat dissipation. Due to its 
compact design, the amplifier is shockproof and 
so can be mounted on vehicle walls or directly 
on top of the control unit. 

In order to avoid damage due to overload, the 
amplifier includes protective devices against 
short circuit, excess temperature, transients and 
antenna mismatch. A central-feed wide-band 
whip antenna is also available. 


binary signals using time-division multiplex or 
pulse-code modulation (tdm/pcm operation). 

In fdm operation the base-band from 0.3 to 
108kHz may be occupied alternatively by 4, 12 
or 24 telephone channels and a service Channel. 
Optimum conditions may be set for each of 
these capacities, since all parameters such as 
pre- and de-emphasis, frequency deviation and 
pilot frequency as well as receiver bandwidth 
may be changed over simultaneously by a 
switch. 
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Frequency deviation peak 

(20kKHz +4kHz) channel spacing 

(25kHz +5kHz) channel spacing 

Receiver sensitivity for 20dB s/n ratio 
(without de-emphasis) 2uV emf 

(with de-emphasis) less than 1.4 uV emf 
Dynamic adjacent channel selectivity: 
>70dB 

Rejection of inter-channel 
>60cB at emf of 2uV 

S/n ratio at 20 nV 

emf input voltage: >40dB 
Spurious radiation: better than 2x10 9W 
Height: 234mm 

Width: 75mm 

Depth: 25mm 


modulation: 


Manufacturer: AEG-Telefunken, Ulm. 


Radio input impedance: 500 unbalanced 
(bnc) 

Altitude 

(operational) sea level-10 OOOft (3048m) 
(transport) sea level-30 OOOft (9144m) 
Nominal power supply: 24V dc 

Current consumption 

(50W position) approx 8A at rated impedance 
(5W position) approx 3A at rated impedance 
Cooling: by gilled housing 

Temperature range 

(operating) —40 to +70°C 

(storage) —50 to +85°C 

Height: 95mm 

Width: 280mm 

Depth: 240mm 

Weight: approx 7kg 

Manufacturer: Telemit Electronic GmbH, 
Munich. 


TECHNICAL SPECIFICATION 

Frequency range: 26—76MHz 

Channel spacing: controlled by main unit 
Number of rf channels: controlled by main unit 
Supply voltage: 21—-29V 

Current drain 

(standby/receiving) 0.15A 

(transmitting) 6A max 

Power input: minimum 1W 

Range: 50-70km 

Rf output, low/high: 10 or 50W switchable 
Height: 100mm 

Width: 250mm 

Depth: 270mm 

Weight (max): 8kg 


Manufacturer: Standard Elektrik Lorenz AG, 
Stuttgart. 


In tdm/pcm operation it is possible to carry 
binary signals at a transmission rate up to 576 
kilobits per second, corresponding to 12 tele- 
phone channels and a service channel, or up to 
1152 kilobits per second, corresponding to 24 
telephone channels and a service channel. 

The system is subdivided into four equipment 
units: the power supply unit, the system unit for 
the entire rf band, the amplifier unit for the 225 to 
400MHz rf range and the amplifier unit for the 
610 to 960MHz rf range. 


Antennas Corner reflector Dipole array 
Frequency range (MHz) 225-400 610-960 
Gain over isotropic radiator (dB) 9-12.5 15-17.5 
Side-lobe attenuation (dB) 215 =10 
Front-to-back ratio (dB) =18 =18 

Vswr <2.0 <1.74 

Input impedance 500 500 
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TECHNICAL SPECIFICATION 

Frequency ranges 

225-400 MHz 

610-960 MHz 

Crystal controlled rf channel spacing: 
0.125 MHz 

Required spacing: between transmit and 
receive frequency of a 2-way rf channel, with 
transmitter and receiver connected to same 
antenna in range 225-960 MHz: =27MHz 
Minimum spacing of adjacent rf channels: 
0.125MHz 

Modulation service channel: fdm, pcm and 
delta modulation 

Voice frequency band: 300-3400 Hz 
Transmitter power: =10W (1.5W) may be 
decreased to 1W (0.2W) 
Receiver noise figure: 
(8.5dB) 

Power supply: 21-29V, approx 10A 
Battery: 99-135 and 198-270V 

Line voltage: 47-440Hz; approx 200VA 


<5.6 (7.5dB)/7.1 


Manufacturer: AEG-Telefunken, Ulm. 
Siemens AG, Munich. 


FM200 radio relay system 


Multi-Channel Radiotelephone FuG 
7b 


The FuG 7b radiotelephone is fully transistor- 
ised, and capable of portable, mobile and 
stationary service. There is selection of 240 
channels for simplex operation or 120 dual 
frequencies for duplex operation at 20-kHz 
increments within the 75.275 to 77.655MHz 
(lower-band) and 85.075 to 87.455MHz 
(upper-band) frequency ranges. The output can 
be switched over from 10 to 3 watts. 

To establish radio links across long distances, 
additional FuG 7b units can be interposed as 
fully automatic relay stations. Such’relay stations 
take the form of minor stations comprising a 
transceiver for transmitting a radio call in semi- 
duplex operation or major stations comprising 
two transceivers and one additional relay station 
set for transmitting a radio call in duplex opera- 
tion. A radio call can be fed into a telephone 
network when a radio terminating unit or radio 
exchange is added. 

A separate af amplifier can be driven via the 
FuG 7b to broadcast commands or instructions 
over large areas. 


Radio-Relay System FM15000 


The FM15000 Radio-Relay System was ex- 
pressly designed and developed for mobile 
applications by AEG-Telefunken, Siemens AG 
and Standard Electric Lorenz AG under the 
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TECHNICAL SPECIFICATION 

Frequency range 

(lower-band) channels 400-510 75.275- 
77.65MHz 

(upper-band) channels 400-519 85.075— 
87.455 MHz 

Number of operating frequencies 

(duplex) 120 dual frequencies 

(simplex) 240 single frequencies 

Channel spacing: 20 kHz 

Diplexer spacing: 9.8 MHz (spacing between 2 
associated duplex frequencies) 

Frequency tolerance: <1.2kHz at —10 to 
+40°C and +12% operating voltage fluctuation 
Type of modulation: fm 

Operating modes: F2, F3, F9 

Transmitter output power: 10W, can be set to 
3W 

Receiver sensitivity 

(at 12dB s/n) better than 0.5uV across 600 
(at 20dB s/n) better than 0.7 nV across 600 
(measured at receiver output 2.8 kHz frequency 
deviation and 1000Hz mod frequency) 


leadership of AEG-Telefunken and in close 
co-operation with the Federal Department of 
Defence. 

The equipment is a suitable substitute for 
cable feeder routes with distances up to about 
6km, achieving the same transmission reliability 


(Federal) 


Image frequency suppression: better than 
70dB 

Suppression of spurious responses: better 
than 70dB 

Attenuation of interchannel modulation: bet- 
ter than 60dB 

Af output: 0.8W 

Power supply 

(battery or vehicle system) 6-24V dc 

(mains) 110/220V, 45-60Hz 

Power consumption from 12V 

vehicle system 

(standby) 0.26-0.48A 

(transmission 3W) 1.8-2.1A 

(transmission 10W) 3.4-3.9A 

(dimensions include the control panel) 
Height: 106mm 

Width: 260mm 

Depth: 250mm 

Weight: 6.5kg 


Manufacturer: AEG-Telefunken, Ulm. 


and saving time, personnel and costs. 

The FM15000 radio-relay equipment repres- 
ents, with the FM12/800 or FM200 radio-relay 
equipments, the first complete radio-relay sys- 
tem. 

When used alone, it has arange of up to 20km 


Germany 


with slightly reduced transmission reliability, 
depending on the terrain. 

The FM15000 radio-relay system is a 
narrow-band radio-relay equipment operating in 
the 15-GHz band. This frequency band permits 
the use of small-size antennas, a factor con- 
tributing to the high mobility of this system. 


TECHNICAL SPECIFICATION 
Frequency band 

(band A) 15.105-15.129GHz 
(band B) 15.025-15.229GHz 
Spacing of rf channels: 1 MHz 
Channels 

(spacing) 100MHz 

(number) 25 


VHF Power Amplifier LS25/201 


The type LS25/201 Amplifier operates in the 20 
to 100 MHz frequency range. It is driven from a 
24-volt dc source and requires no special tun- 
ing. 

The amplifier is used to increase the rf output 
power of frequency-modulated or phase- 
modulated vhf transmitter/receiver sets operat- 
ing in the 20 to 100MHz range such as the 
SEM25 , SEM35, or SEM43 to 45, to 50, 100 or 
200 watts. It is suitable for mobile and fixed- 
station application. Simplex operation of the 
transmitter/receiver is possible also with the 
amplifier connected. 


VHF Portable Transmitter/ 
Receivers SEM52, SEM52N, 
SEM52-E1 


The transmitter/receiver sets type SEM52 are 
designed for simplex communication and have 
a range of approximately 3km. They each pro- 
vide 6 or 12 pre-adjustable frequency channels 
at 25-kHz channel spacing. The output power of 
the equipment is approximately 0.3 watts trans- 
mitter and receiver use frequency modulation 
(F3) and operate on the same frequency. 

The equipment has the following frequency 
ranges: 

SEM52. 47-56.975MHz (400 channels) 
SEM52N = 70-77.975MHz (320 channels) 
SEM52-E1/2 39-47.975MHz (360 channels) 
SEM52-E1/3 47-61.975MHz (600 channels) 
SEM52-E1/4 60-79.975MHz (800 channels) 

The SEM52 range was conceived to meet all 
modern, tactical requirements. The equipments 
can be used as a portable radiotelephone in a 
harness with band antenna and headset, mic- 
rophone loudspeaker or handset, or as a fixed 
radio station (table-top mounting) with band or 
outdoor antenna and microphone loudspeaker, 
handset or headset. 

The equipment is an all solid-state radio- 
telephone set making extensive use of inte- 
grated circuits. The equipment is subdivided 
into unsolderable circuits. No electrical re- 
adjustment is necessary when the circuits are 
interchanged. 

The transmitter/receiver and the battery insert 
are each housed in a separable, watertight cast 
metal case. 

The power supply can be provided either by 
dry cells or by rechargeable nickel-cadmium 
cells. The equipment contains a channel selec- 
tor switch, which permits selection of any of the 
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Transmit power: 100mW, minimum 1mW 
Receiver noise figure: <16 (12dB) 
Power supply (battery): 21-29V 


ANTENNA 
Frequency range: 15.105-15.229 GHz 


Gain (referred to an isotropic radiator): 
=26.5dB 
Sidelobe attenuation: =>18dB 


Vswr: <1.2 
Input impedance: 150 


Manufacturer: AEG-Telefunken, Ulm; Standard 
Elektrik Lorenz AG, Stuttgart; Siemens AG, 
Munich. 


FM15000 radio-relay system 


The power amplifier consists of the front panel 
with the attached functional groups, the water- 
tight case and the shockmount. All functional 
groups are easily replaceable. The blower unit 
protrudes beyond the front panel and the case. 
The front panel carries in its centre part the 
control elements and in its lower portion the 
connecting sockets. 


TECHNICAL SPECIFICATION 

Frequency range: 20—100MHz 

Channel spacing: controlled by main unit 
Number of rf channels: controlled by main unit 
Supply voltage: 21-29V 


six or twelve preset operating frequencies. 
Other frequencies can be set after changing the 
channel insert. The controls are on the right- 
hand narrow side of the transmitter/receiver. 

On the top of the set are the antenna socket 
and the seven-pole af socket for connection of 
the headset, microphone loudspeaker or hand- 
set. 

Accessories include acarrying harness, band 
antenna, headset/handset or microphone 
loudspeaker, channel insert holder and battery 
adapter. 


TECHNICAL SPECIFICATION 
SEM52 
Frequency range 


Channel spacing 25kHz 
Number of rf channels 6 out of 400 
Crystal 
oscillator 
Supply voltage 6.6-9V 
Current drain 
(standby/receiving) 5/35mA 
(transmitting) 225mA 
Battery life 15h 
Range: 3-5km 
Mtbf (calculated) 4000h 
Transmitter rf output 0.3W 
Frequency deviation +3.5kHz 
Sensitivity 
for 20dB (s+n)/n >0.4 nV 
into 500 


(dimensions for all sets) 

Height: 180mm 

Width: 85mm 

Depth: 36mm 

Weight (without batteries): 600g 


47-56.975 MHz 
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Current drain 

(standby/receiving) 1.2A 

(transmitting) 25A 

Power input: minimum 0.8W 

Range: 70—100km 

Rf output, low/high: 50, 100 or 200 W switchable 
Height: 276mm 

Width: 298mm 

Depth: 293mm 

Weight: 22.5kg 


Manufacturer: Standard Elektrik Lorenz AG, 
Stuttgart. 


By changing the channel inserts it is possible 
to choose any six or twelve channels from 320 to 
800 possible operating frequencies, according 
to the frequency range, without tuning. The 
equipment is extremely small and light, and 
suitable for all forms of tactical application. The 
SEM52 set is compatible with the SEM25 and 
SEM35 sets. The mtbf (meantime between fail- 
ure) for the SEM52 and SEM52N is 4000 hours 
and for the cheaper SEM52 E1 2000 hours. 


SEM52N SEM52-E1/2 4 
70-77.975MHz 2) 39-47.975MHz 
3) 47-61.975MHz 
4) 60-79.975MHz 
25kHz 25kHz 


12 out of 320 6 or 12 out of 400, 


360, 600 or 800 


Crystal Crystal 
oscillator oscillator 
6.6-9V 6.6-9V 
7/45mA 11/38mA 
230mA 210mA 
15h approx 15h approx 
3-5km 3-5km 
4000h 2000h 
0.3W 0.3W 
+3.5kHz +3.5kHz 
>0.4 nV >0.7 nV 
into 50Q into 500 


Manufacturer: Standard Elektrik Lorenz AG, Stuttgart. 
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VHF Radiotelephones SEM170, 
SEM171, SEM180 and SEM190 


The equipment type series SEM170/180/190 is 
of modular construction and designed for simp- 
lex operation on 2000 frequency channels in the 
30 to 80 MHz range with 25-kHz channel spac- 
ing. The equipments are designed for transmit- 
ting frequency-modulated analog or digital 
signals. The rf output power is 0.3 watts 
minimum and 40 watts maximum. 

The operating frequencies can be selected by 
a four-step decadic switch. The storage of four 
preset channels is possible. All equipment types 
can be provided with an additional unit for voice 
encryption. The analog speech signal is fed into 
a delta modulator which generates a digital 
signal with 16 kilobits per second. This digital 
signal is enciphered by a ciphering computer 
with a very long period and modulated in the 
radio set using the frequency shift method. The 
daily code can be selected by a switch. 

A 23-pole connector on the mounting plate 
enables a vehicle inter-communication system 
to be connected which permits the connection 
of up to six junction boxes. 

A basic unit (transmitter/receiver) can be 
extended by the addition of certain subunits to 
form four different equipment types. SEM170 is 
a 3-watt transmitter/receiver basic unit with 
battery case (manpack radio set). The battery 
case accommodates the compact battery and 
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the automatic antenna tuning device for port- 
able use. Accessories of the manpack set are a 
1-metre whip antenna, a 40-cm whip antenna, 
an operator's set or handset and acarrying bag. 

SEM171 increases the range for portable use. 
Transmitting power of 20 watts is obtained by 
plugging the basic unit into a 20-watt power 
amplifier stage with battery case. The battery 
case contains two battery units connected in 
series for transmit operation. The accessories 
are the same as for type SEM170. 

Inserting the basic unit into a vehicle frame 
creates the mobile type SEM180, a vehicular set 
with 4-watt transmitting power. The vehicle 
frame is connected, through shock absorbers, 
to a mounting plate which ensures shockproof 
installation in vehicles. The vehicle frame also 
contains all additional elements required for 
mobile operation, such as 24-volt regulator, 
transient protection, coder for vehicle antenna 
tuning and 1-watt loudspeaker amplifier. 

The vehicle frame can be extended by a 
plug-in unit to form a mobile station with 40-watt 
transmitting power, SEM190. This plug-in unit 
contains, in addition to the amplifier stage, a 
switchable harmonic filter. 

The vehicle mounting plate can accommo- 
date a maximum of two vehicle frames and one 
40-watt amplifier stage, so one SEM180 and 
SEM190 can be mounted on one mounting plate 
for the mobile operation on two separate radio 
circuits. This equipment set-up can be com- 
bined by switching operation to form a relay 


VHF/FM Transmitter/Receiver 
PRC-2077 


The PRC-2077 combat radio set covers the 30 to 
76 MHz band in 25 kHz steps. The 1840 
available channels are selected by a set of four 
digital switches and indicated on an led display. 
In addition, ten channels may be preset and 
selected at the push of a button on the front 
panel or via a remote-control box. Besides the 
usual voice communication, the PRC-2077 fea- 
tures a wide-band operating mode, permitting 
the transfer of digital data and secure voice 
information. A 150-Hz continuous tone is auto- 
matically transmitted to trigger the squelch cir- 
Cuits in modern receivers. 

Fully automatic electronic tuning, without any 
mechanical moving parts, simplifies operation 
and extensive use is made of micro- 
miniaturisation. 

Although the PRC-2077 has a range of 8 km 
when used as manpack equipment, it is suitable 
for vehicular applications, and then the range is 
boosted to 50 km by an adapter/power amplifier. 
The recently developed AM-2065 is fully com- 
patible with the PRC-2077 for this purpose. 

Radio set PRC-2077 is specifically designed 
to accept the standard ancillary equipment of 


VHF/FM Transceiver AN/PRC-77 
and PRC-377 


The major component of the US-developed 
radio set AN/PRC-77 is a fully transistorised fm 
transceiver, the RT-841, covering 30 to 75.95 
MHz in 50 kHz increments. Besides its normal 
use as a portable transceiver the RT-841/PRC- 
77 also forms part of three vehicular configura- 
tions designated AN/VRC-64, VRC-65T and 
VRC-650. Full details of AN/PRC-77 appear in 
the US equipment section. 

Radio set PRC-377, with 25 kHz channel 
spacing, doubles the number of voice com- 
munication channels across the vhf frequency 
range. A direct descendant of the AN/PRC-77, 
the PRC-377 retains the rugged, compact con- 
struction of its predecessor, but incorporates 
significant improvements made possible by 
advanced components and circuitry. Receiver/ 
transmitter RT-3841/PRC-377 is externally iden- 
tical to the standard RT-841/PRC-77, and can 
therefore be used to upgrade vehicular config- 
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the widely-used AN/PRC-77. This includes 
audio accessories, antennas, battery and carry- 
ing harness. As a result, the upgrading of 
existing Communication nets by use of the 
PRC-2077 does not create logistic problems. 


TECHNICAL SPECIFICATION 

Frequency range: 30--76MHz 

Channel spacing: 25kHz 

Preset channels: 10 

Number of channels: 1840 

Modes 

narrow-band, voice (800-3000 Hz) 

wide-band, data (to 16kbps) 

re-transmit 

Normal range: 5—7 miles (8-10km) 
Antennas 

(short) AT-892/PRC-25, 3ft (1m) semi-rigid 
(long) AT-271A/PRC, 10ft (8m) multi-section 
whip 

Power supply 

(carbon-zinc) BA-386/U; 20h life at 9:1 receive/ 
transmit ratio 

(ni-cad, rechargeable): plastic encased battery 
with replaceable cells; 16h duration at 9:1 
receive/transmit ratio 

(lithium) plastic encased battery with replace- 
able cells; 40h life at 9:1 receive/transmit ratio 


urations such as the AN/VRC-64, VRC-65T and 
VRC-650. 

Complete commonality of accessories exists 
between both radio sets. Maintenance can be 
carried out in existing depots, using the same 


TECHNICAL SPECIFICATION 
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station. The signal received by one receiver is 
re-transmitted automatically on a different fre- 
quency by the second transmitter and vice 
versa. 

The vehicle antenna used is a centre-fed whip 
antenna which is automatically tuned in ten 
frequency ranges from the radio set over a 
control cable. This centre-fed antenna’s insen- 
sitivity to environmental influences facilitates 
vehicle installation. 

All subunits of the equipment series are of 
built-in light-metal die-casting construction. 

The design uses large-scale integration and 
electronic tuning, ensuring a high reliability of 
approximately 200 hours mtbf. Modular con- 
struction, using plug-in subunits and the auto- 
matic test equipment, permit quick fault finding. 

For operation of two transmitter/receivers ina 
vehicle an automatically tuned bandpass filter is 
connected to the 4- or 40-watt transmitter out- 
put. This bandpass filter is also switched to the 
receiver input to ensure an additional selectivity 
during receive operation. This measure enables 
the two radio sets to operate in two separate 
radio circuits on frequencies 10 per cent apart or 
to operate as a relay station. 

All subunits meet the MIL specifications for 
environmental conditions, such as vibration, 
shock, heat, cold, high relative humidity and 
watertightness up to 1-metre depth. 


Manufacturer: Standard Elektrik Lorenz AG, 
Stuttgart. 


Battery voltage: 10—-15V (12.5V nominal) 
Receiver sensitivity: 0.5 V for sinad =10dB 
Max (s+n)/n: 40dB 

If bandwidth (6dB points): 20kKHz minimum 
Selectivity 

(50kHz) 60dB 

(100kHz) 80dB 

Intermodulation: 60dB 

If rejection: 100dB 

Audio power output: 4mW into 1kQ non- 
inductive load 

Current consumption: 90mA 

Transmitter output power: 2W minimum 
Frequency accuracy: +1.5kHz 

Spurious output: —50dB 

Current consumption: 1.1A 

Height: 84mm (3'5/16in) 

Width: 235mm (9% in) 

Depth: 258mm (10¥%in) 

Weight: 5.3kg (11|b 100z) 


Manufacturer: Tadiran Israel Electronics Indus- 
tries Limited, Tel Aviv. 


test equipment. Retrofit of radio sets AN/PRC-77 
already in use is feasible due to the almost 
complete interchangeability of modules and the 
minor mechanical changes required. 


AN/PRC-77 PRC-377 
Frequency range (low-band) (MHz) 30-52.95 30-52.975 
(high-band) (MHz) 53-75.95 53-75.975 
Channel spacing (kHz) 50 25 
Number of channels 920 1840 
Frequency stability (KHz) POLO) anal 


Communication range: 5 miles (km) depend- 
ing on terrain 

Modulation: voice fm 

Audio response (300-3000Hz): within +3dB, 
—6dB of 1000Hz reference 

Receiver sensitivity: O.5.V for 
(s+n+d)/(n+d) 

Receiver audio output: 4mW across 10000 
Rf power output: 1.3-2W 


10dB 


Antennas 

(short) AT-892/PRC-25; 3ft (1m) semi-rigid 
(long) AT-271A/PRC; 10ft (8m) multi-section 
whip 

Height: 102mm (4in) 

Width: 280mm (11 in) 

Depth: 260mm (10% in) 

Weight (including battery, short antenna, hand- 
set) approx 9kg (20!Ib) 


Manufacturer: Tadiran Israel Electronics Indus- 
tries Limited, Tel Aviv. 


Transmitter/Receiver VRC-650 


The VRC-650 radio system, incorporating the 
vehicular adapter/40-watt amplifier AM-2065, 
offers vhf/fm voice communication across 30 to 
75.95 MHz. A portable receiver/transmitter, the 
RT-841/PRC-77, serves as the receiver-exciter 
unit. The AM-2065 includes a voltage converter, 
an audio amplifier for received signals and a 40 
watt rf booster in a single unit. This makes for a 
compact, robust, economical system requiring 
a small number of interconnections. 

The AM-2065 provides mechanical support 
for the RT-841/PRC-77 unit and is secured to the 
vehicle by shock mounting MT-1029/VRC. If 
desired, the RT-841/PRC-77 may be detached 
from the system and converted into the portable 
AN/PRC-77 configuration. Additional acces- 
sories required for this transformation are a 
battery, a carrying harness and a portable 
antenna. An important feature of the AM-2065 is 
its built-in 40-watt amplifier, which increases the 
communication range to 65 km, depending on 
terrain. A front panel control permits the operator 
to disable and bypass the rf amplifier, thereby 
feeding the transceiver output of 2 watts through 
to the antenna. An attenuated rf level of 200 to 
600mW can also be selected for special pur- 
poses. 

The AM-2065 includes a power supply and 
audio amplifier, phase-lock loop, rf power amp- 
lifier and an antenna filter packaged in a cast 


UHF/AM Ground-to-Air Radio Sys- 
tem URC-240T 


The URC-240T system is a series of military 
communication equipment designed for 
ground-to-air uhf/am service at fixed stations. 
The fully solid-state equipment is adaptable for 
operation from a mobile communication van, or 
as a shipboard communication gear. All major 
components of the system have independent 
built-in power supplies; thus each unit may be 
operated either individually or as part of a 
complex configuration. All major units fit into a 
standard 19 inch (48cm) rack, whereas the 
control and audio boxes fit into standard air 
traffic control consoles. 

Receiver R-241/URC-240T and transmitter 
T-242/URC-240T each incorporate a plug-in 
digital synthesizer, accessible through the front 
panel, which allows them to cover the 225 to 400 
MHz range with 3500 channels at 50 kHz 
increments. A 7000-channel option with 25 kHz 
increments is also available. Receiver 
R-241SC/URC-240T and Transmitter 
T-242SC/URC-240T are single-frequency ver- 
sions, each incorporating a plug-in crystal oscil- 
lator unit. Conversion for full channel coverage is 
readily made by replacirig the crystal oscillator 
with a synthesizer unit. The transmitters provide 
35 watts of unmodulated rf output (140 watts 
pep when modulated). 

The transmitter power may be readily 
increased to 100 watts unmodulated output (400 
watts pep when modulated) by the addition of 
broad-band rf amplifier AM-245/URC-240T. This 
unit provides linear amplification of the am 
signals. 

For additional protection against collocation 
interference tunable filter F-244A/URC-240T is 
available as a separate unit which may be 
added to any system configuration. 

Control box C-243/URC-240T permits 
remote-control with back indications of all 
transmitter and receiver functions, including 
frequency selection and squelch operation. A 
built-in non-destructive core memory enables 


Communications Centre MRC-107T 


Communications Centre MRC-107T is a 
vehicle-mounted military radio terminal with all 
the capabilities for tactical communication with 
aircraft and fixed or mobile ground stations. With 
its equipment covering the hf, vhf and uhf 
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metal housing similar to that of the AM-2060/ 
GRC (amplifier-power supply used in radio set 
AN/VRC-64) with which it is electrically and 
mechanically interchangeable. Besides opera- 
tion with receiver/transmitter RT-841/PRC-77, 
the AM-2065 is fully compatible with the older 
RT-505/PRC-25 as well as the advanced RT- 
2841/PRC-77T and RT-3841/PRC-377. It can 
also be used with the hand-held PRC-601/ 
PRC-602 or any other vhf/fm radio providing 0.5 
to 5-watt drive between 30 and 76 MHz. 

Antenna AS-1729/VRC is a centre-fed whip 
used in conjunction with the AM-2065. The 
antenna matching unit MX-6707/VRC is con- 
nected by a multi-wire control cable to the 
control connector at the rear of the AM-2065. 
Matching circuits are selected by manual opera- 
tion of the antenna frequency control on the 
AM-2065. Other antennas providing a 50-ohm 
load in the 30 to 76 MHz range may also be 
used. 

Interphone amplifier AM-1780/VRC and con- 
trol boxes C-2296/VRC, C-2297/VRC and 
C-2298/VRC may be added to armoured vehicle 
installations, allowing inter-communications and 
use of the radio set by crew members. 


TECHNICAL SPECIFICATION 
Frequency range 
(low-band) 30-52.95 MHz 
(high-band) 53-75.95 MHz 


remote presetting of up to 20 frequency chan- 
nels. Control is possible over four telephone line 
pairs from virtually any distance, using serial 
data transmission, by fsk. Audio box C- 
246/URC-240T provides audio and ptt func- 
tions. 

Besides conventional voice communication, 
provision has been made in the system for the 
wide-band audio signals used in data com- 
munication and/or secure mode. Audio mode 
changeover is effected by means of a single 
control wire. 


TECHNICAL SPECIFICATION 

Frequency range: 225-399.975MHz 
Channels 

(at 50kHz) 3500 spaced 

(at 25kHz) 7000 spaced (optional) 

single crystal-controlled channel (optional) 
Frequency accuracy: better than +4kHz 
Frequency stability: better than 10ppm 
Channel-changing time: (excluding filter tun- 
ing time) 250ms max 

Temperature range: —30 to +65°C (—22 to 
+150°F) 

Receiver sensitivity: better than 1.5 uV at 30% 
mod for at least 10dB s/n ratio of audio output 
Selectivity for 3500 channels 

(at 6dB) >32kHz 

(at 60dB) 100kHz 

Selectivity for 7000 channels 

(at 6dB) >16kHz 

(at 50dB) <50kHz 

If frequency: 30 MHz 

If rejection: at least 100dB down 

Image rejection: better than 80dB 

Spurious rejection: better than 90dB at 
+250kHz off desired frequency 

Audio outputs 

(loudspeaker) 2W/8Q adjustable by volume 
control 

(headset) 100mW/150Q adjustable by volume 
control 

(fixed level) —20, +10dBm/600 © adjustable on 
front panel 

Input voltages: 230V ac +10% or 115V ac 
+10%, 47-69Hz; 22-35V dc 


frequency ranges, the centre can provide or 
supplement the communication facilities for tac- 
tical direct air support or air control centres. 
The MRC-107T can be operated both as a 
fixed and a mobile station. Since the entire 
communication and auxiliary equipment is 
mounted on a special rack which can be instal- 
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Number of channels: 920 

Channel spacing: 50kHz 

Frequency selection: manual 

Operating mode: narrow-band and wide-band 
fm 

Range: 65km (40 miles) depending on terrain 
Antenna: AS-1729/VRC centre fed whip 
Audio output: 1W 

Audio response 

(300 Hz—3 kHz) +3dB 

(150Hz) —20dB 

Rf input to AM-2065: 0.5-5W 

Rf output 

(high) >40W 

(feedthrough) 2W nominal 

(low) 200-600 mW 

Operating voltage: 22-30V (25.5V nominal) 
Current consumption (max) 

(high-power) 12A 

(feedthrough) 1.5A 

(low-power) 2.5A 

Temperature range: —40 to +70°C (—40 to 
106.) 

(dimensions, less mounting) 

Height: 165mm (6¥2in) 

Width: 380mm (15in) 

Depth: 300mm (119/16in) 

Weight: 18kg (40Ib) 


Manufacturer: Tadiran Israel Electronics Indus- 
tries Limited, Tel Aviv. 


Transmitter power output: at least 35W 
unmodulated (140W pep) on any operating 
frequency 

Modulation capability: 70-95% at nominal 
audio input 

Audio inputs 

(dynamic microphone) 1.4mV/1500 

(carbon microphone) 90mV/82 0 

(fixed level) OdBm/600Q (adjustable between 
—20 and +10dBm) 

Input voltages: 230V ac +10% or 115V ac 
+10%, 47-69Hz; 22-35V dc 

Power amplifier power output: at least 100W 
unmodulated (400W pep) 

RECEIVER 

Height: 133mm (5% in) 

Width: 483mm (19in) 

Depth: 457mm (18in) 

Weight: 18kg (39.6lb) 


TRANSMITTER 

Height: 178mm (7in) 
Width: 483mm (19in) 
Depth: 559mm (22in) 
Weight: 45kg (99]lb) 


POWER AMPLIFIER 

Height: 178mm (7in) 
Width: 483mm (19in) 
Depth: 597mm (238% in) 
Weight: 55kg (121 Ib) 


CONTROL BOX 

Height: 152mm (6in) 
Width: 203mm (8in) 
Depth: 305mm (12in) 
Weight: 5kg (111b) 


AUDIO BOX 

Height: 152mm (6in) 
Width: 203mm (8in) 
Depth: 203mm (8in) 
Weight: 3kg (6.61b) 


Manufacturer: Tadiran Israel Electronics Indus- 
tries Limited, Tel Aviv. 


led in other suitable vehicles or locations, the 
MRC-107T is easily transported. The centre 
therefore has inherent functional integrity as a 
system while being capable of ready integration 
with, or into, existing systems. Its versatility is 
further enhanced by short- and long-range 
remote-control facilities, storage or operative 
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(vhf/fm) and optional quiescent (hf/ssb, uhf/am) 
standby equipment, and alternative primary 
power sources, a trailer-mounted generator or 
vehicle battery with 28-watts alternator-rectifier. 

The communication equipmentis of transistor- 
ised modular construction throughout, assuring 
maximum reliability in operation, high mean- 
time between failures and short repair-time. 
Digitally selected synthesizer-controlled fre- 
quencies provide absolute channel stability and 
eliminate tuning re-adjustments. In addition, the 
centre is fully compatible with the entire range of 
standard military radio communication equip- 
ment. : 

The MRC-107T communications centre con- 
sists of three major components. The vehicle is a 
¥4-ton utility truck (M-151 or equivalent) carrying 
mounting rack GRC-155T with the communica- 
tion element and a 28-volt, 100 amp alternator 
with voltage regulator and high-capacity dc 
rectifier. 

The power trailer is a ¥%-ton utility trailer 
(M-416 or equivalent) carrying a 1¥2kW gasoline 
generator as an alternative power source, 
remote-control wire reels, the vhf/fm whip 
antenna and other accessories. 

The communication element consists of the 
entire package of radio and control equipment 
installed on the mounting rack. 

The main hf equipment of the communications 
element is the Cincinnati Electronics radio set 
AN/GRC-106A (or GRC-106TA), a 400 W hf/ssb 
(usb) transceiver consisting of receiver- 
transmitter RT-834 and rf amplifier AM-3349. 
The AN/GRC-106A and GRC-106TA operate on 
any of 280 000 channels (100Hz apart) in the 2 


TECHNICAL SPECIFICATION 
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to 830MHz band, and can be used to transmit 
and receive usb, compatible am and cw as well 
as psk radioteletype signals (with external 
modem). Conventional double sideband am 
signals can be received but not transmitted. 

Radio set PRC-74T, a portable transceiver 
optionally supplied, is stored on the rack as a 
standby hf/ssb facility. It is not connected for 
operation. 

The centre’s primary vhf/am transceiver is the 
Collins 618M-2D or the Wilcox 807A. Either of 
these radio sets operates on any of 680 chan- 
nels (5O0kHz apart) in the 116 to 150MHz band. 
The transmitted power output is 20 watts 
minimum. 

The mounting rack accommodates a standby 
vhf/fm system, RCA/E Systems radio set AN/ 
GRC-160 (manpack transceiver AN/PRC-77 
with AM-2060). The vhf/fm standby system is 
electrically Connected and can be operated 
when the 10 foot (8-metre) whip antenna stored 
in the trailer is installed. All accessories required 
for manpack operation are stored on the rack for 
quick availability. 

The primary uhf/am equipment consists of 
radio set VRC-240T, aremote-controlled system 
consisting of manpack transceiver PRC-660T, 
amplifier AM-2411T and power supply PS- 
2400T. It provides 3500 frequency channels 
(50 kHz apart) in the 225-400 MHz band, 20 of 
which can be preset. Transmitted power output 
is 20 watts. 

The optional uhf/am standby facility is radio 
set PRC-660T, a portable transceiver stored on 
the rack, but not connected for operation. 


The 28 volts dc primary power is applied to the 
equipment through this panel, part of the GRC- 
155T mounting rack. A front panel master switch 
selects either of the alternative power sources 
(vehicle alternator or trailer generator) or cuts off 
the supply. 

Binding posts are provided on the panel for 
connecting the quiescent standby radios PRC- 
660T and PRC-74T as well as the charger for 
their batteries (PP-3906/U). 

Two remote-control facilities are provided: 
radio set control group AN/GRA-39A, (consist- 
ing of a remote- and a local-control box stored 
together on the rack), for voice transmission and 
reception by two-wire line from distances up to 2 
miles (3.2km), using any of the radio sets 
operatively installed on the mounting rack; and 
separate remote-control panels for the hf, vhf, 
and uhf systems, by which the radio sets can be 
operated from up to 50 foot (15 metres) away. 

The MRC-107T has three permanently instal- 
led antennas (one each for hf, vhf and uhf) anda 
dipole antenna kit for fixed-station use stored in 
a case on the rack. 

These include an hf whip antenna, 15 foot (4.5 
metres) long, comprising four sections, 
mounted in the rear of the rack and connected to 
the rf amplifier unit of radio set AN/GRC-106A 
and two antennas for vhf and uhf mounted on the 
vehicle hood and connected by coaxial trans- 
mission lines to the Collins 618M-2D (or Wilcox 
807A) and the VRC-240T respectively. In addi- 
tion, amountis provided for the 10 foot (3 metre) 
whip antenna used for the vhf/fm system (AN/ 
GRC-160). 


AN/GRC-106A 618M-2D VRC-240T AN/GRC-160 PRC-74T PRC-660T 
or GRC-106TA or 807A 
Modes ssb (usb) am am fm ssb (usb) cw am 
am compatible am compatible 
cw, fsk, nsk 
Frequency band hf vhf uhf vhf hf uhf 
Frequency range (MHz) 2-30 116-150 225-400 30-76 2-18 225-400 
Channels 280 000 680 3500 920 16 000 3500 
Channel spacing 100Hz 50 kHz 50kKHz 50 kHz 1kHz 50 kHz 
rf power output (W) 400 pep 20 minimum 20 1.1-2 1KS) 2 
200 (cw) 
Audio output 2W (speaker) 2W (speaker) 1W (speaker) 1W (speaker) 4mW 5mW 
10mW (handset) SOmW (handset) SmW (handset) 4mW (handset) ; 
Power requirement (V dc) 28 +10% 28 +10% 22-30) 22-28 10.5-17 22-38 
Current consumption (A) 43 xmit Veo 10 xmit 1.4 xmit 1 xmit 
1.5 rec 2.3 rec 0.6 rec 0.3 rec 
(PA off) 
Output impedance (() 50 nom 50 50 50 50 50 
Frequency response (dB) +3 +6 +3/—6 3 =3/—6 


Weights 

(communication element) 124kg (274|b) 
(vehicle M-151) 1186kg (2614 1b) 
(power trailer M-416) 376kg (830Ib) 


Manufacturer: Tadiran Israel Electronics Indus- 
tries Limited, Tel Aviv. 


VHF/FM Hand-held Radios PRC-613 
and PRC-614 


The PRC-613 and PRC-614 are portable front- 
line one-watt transceivers with fingertip selec- 
tion of operating frequencies. Each model fea- 
tures a micro-electronic frequency synthesizer 
controlled by miniature digital push-buttons. 
They are specifically designed to provide short- 
range voice communication with the largest 
possible choice of channels permitted by dense 
packaging. Frequency coverage, at 25-kHz 
increments, is 36 to 53 MHz for the PRC-613 and 
53 to 76 MHz for the PRC-614. 

The receiver/transmitter circuits are electroni- 
cally tuned without any mechanical moving 
parts. Apart from the extended frequency range 
and channel multiplicity, most technical charac- 
teristics of the PRC-613 and PRC-614 are identi- 
cal with those of the PRC-601/PRC-602 crystal- 
controlled series. Batteries and external audio 
accessories are also the same for two families of 
palm-held radio sets. 


TECHNICAL SPECIFICATION 

Frequency ranges 

(PRC-613) 36-53 MHz 

(PRC-614) 53-76 MHz 

Channel spacing: 25kHz 

Nominal range: 5—-7km depending on terrain 
Antenna: 3ft flexible leaf type, matched for 50 Q 
Power supply (standard) 12V rechargeable 
ni-cad battery 

(optional) 8 AA size alkaline cells with special 
adapter unit 12V lithium battery 

Voltage range: 10-14V (12V nominal) 
Battery life (ni-cad and alkaline) 6h with 9:1 r/t 
ratio 

(lithium) 24h 

Transmitter output power: 1W minimum 
Mode: F3 

Frequency stability: +3kHz 

Fm noise: +50Hz max 

Current consumption: 285mA 

Antenna output protection: withstands short 
or open circuit 

Receiver sensitivity (for sinad 10dB): 0.5uV 
Audio output power (external speaker): 
200mW 

Max (s+n)/n: 40dB 


Current consumption 

(squelched) 70mA 

(operating) 90mMA 

Adjacent channel rejection: 75dB 
Spurious response: 80dB 

Image rejection: 75dB 

If rejection: 85dB 

Height 

(operating) 10 OOOft (3000 m) 
(non-operating) 50 OOOft (15 000m) 
Immersion: can withstand 3ft of water for 
minimum 2h 

Temperature range 

(operating) —40 to +65°C 

(storage) —60 to +70°C 

Height: 220mm (8%%in) 

Width: 84mm (315/16in) 

Depth: 43mm (111/16in) 

Weight, (including battery): 1.6kg (3¥2 Ib) 


OPERATIONAL SPECIFICATION 
Moisture resistance, vibration, bounce and 
shock—meets requirements of MIL-STD-810C. 


Manufacturer: Tadiran Israel Electronics Indus- 
tries Limited, Tel Aviv. 


VHF/FM Hand-held Radios PRC- 
601/2 


The PRC-601/602 is a series of two-way vhf/fm 
radios providing the forward squad and platoon 
commander with reliable voice communication. 
The series consists of ultra-small, palm-held 
receiver/transmitters, each model covering a 
different 10 MHz segment of the 30 to 80 MHz 
frequency band. 

Two sets are being produced as standard 
models: PRC-601 for 47 to57 MHz and PRC-602 
for 70 to 80 MHz. Sets covering any other 10 
MHz segment of the band are available on 
special order. 

Narrow-band 25 kHz channel spacing pro- 
vides, for each set of the series, 401 crystal- 
controlled channels, six of which can be preset 
and selected by the operator. Pre-selected 
channels can be changed in the field, without 
need for special test equipment. 

Communication range is 5 to 7 km (3 to 4 
miles) depending on terrain. 

A PRC-601S version was developed specifi- 
cally for frogmen and naval commandos. The 
PRC-601S may be transported by the divers 
without a protective case and withstands 4.5 


UHF Wide-band Amplifiers AM- 
100/ARC-240 and AM-35/ARC-240 


The AM-100/ARC-240T (100 watts) and AM- 
35/ARC-240 (35 watts) are solid-state wide- 
band linear rf amplifiers designed to increase 
the output level of airborne radio transceivers 
RT-1200/ARC-240 and RT-1210/ARC-240, 
respectively. In addition, the amplifiers can be 
used to boost the output level of any military 
uhf/am transceiver with 5 to 30 watts output in 
the 225 to 400 MHz range, such as the AN/ 
ARC-164, AN/VRC-24, AN/TRC-68 and VRC- 
240T. 

The amplifiers are extremely reliable and 
robust units. Built to airborne equipment specifi- 
cations, they use high-quality components 
meeting military standards. Both amplifiers fea- 
ture low-distortion amplification of modulated rf 
signals as well as wide-band circuitry requiring 
no tuning. 

A flat response of the output power is 
achieved by means of an automatic level con- 
trol, and the rf stages are electronically pro- 
tected against antenna overload and momen- 
tary excess input power. When a failure causes 
the output power to drop below a predetermined 
level (50 watts in the AM-100/ARC-240 and 15 
watts in the AM-35/ARC-240), the protection 


Remote-Control System GRA-990 


The GRA-990 is a remote-control system suit- 
able for various tactical radio sets. It comprises 
remote- and local-control units permitting the 
remote operator to receive, transmit and establ- 
ish telephone communication with the local 
operator without interfering with the radio net 
routine. 

Additional contro! units may be optionally 
added to the system for choosing high- or 
low-power, switching the radio on or off and 
selecting preset frequencies. Another option 
provides simultaneous monitoring of up to ten 
radio sets and routeing of control signals to any 
one of these radios. 

Since the GRA-990 is designed for operation 
through noisy and high attenuation media, it 
depends on sequential tone-coded commands 
rather than on dc signalling. ‘Handshaking’ is 
provided between the local- and remote-control 
units to reject spurious contro! signals and to 
assure the remote operator that commands are 
duly received and carried out. The in-band 
tones used in the system provide compatibility 
with fdm or tdm carrier links, besides the usual 
field wire. 
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atmospheres of pressure with no leakage. 

Plugs protecting microphone and earphone 
are needed only when diving down to 45 metres. 
With the operator's head and shoulders above 
water level, a communication range of 15 km 
(over 9 miles) is easily achieved. 


TECHNICAL SPECIFICATION 

Frequency range 

(whole series) 30-80 MHz 

(PRC-601 and PRC-601S) 47-57 MHz 
(PRC-602) 70-80 MHz 

Preset channels: 6 

Channel spacing: 25kHz 

Communication range (nominal): 2-3 miles 
(3-5km) 

Antenna: leaf type 

Power supply: ni-cad rechargeable battery 
(lithium pack optional) 

Battery voltage: 10—14V (12V nominal) 
Battery life: 8h with 9:1 r/t ratio 

Receiver sensitivity: 0.5 .V for sinad =20dB 
Max s/n ratio: >60dB 

If bandwidth: +7.5kHz 

Selectivity 

(+25kHz) 75dB 

(+75kHz) 85dB 

Intermodulation: 60dB 


circuit disables the amplifier by shorting the 
input port directly to the output port. 

The AM-100/ARC-240 features a built-in 
blower unit with an ac inverter, activated only 
when the chassis temperature reaches 60°C 
(140°F), a rare occurrence. Normally, therefore, 
the amplifier will operate quietly without blower 
noise. In extreme cases, when the temperature 
rises to 110°C (230°F) possibly due to blower 
failure, the amplifier is disabled. The AM-35/ 
ARC-240 is convection-cooled with automatic 
disabling when the temperature exceeds 110°C 
(230°F). 


TECHNICAL SPECIFICATION 

Frequency range: 225-400 MHz 

Rf input: 5-30W 

Rf output 

(AM-100/ARC-240) 100W, 0-0.5dB at nominal 
supply voltage. 60W nominal at minimal supply 
voltage 

(AM-35/ARC-240) 35W, O-0.5dB at nominal 
supply voltage. 20W nominal at minimal supply 
voltage 

Input vswr: 1.5:1 max 

Output vswr: (amplifier operative) 3:1 max 
Insertion loss: (amplifier inoperative) <0.3dB 
Modulation distortion: 10% max at 90% mod 
and 5% input distortion 
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Spurious response: 80dB 

If rejection: >100dB 

Audio output 

(internal earphone) 8mV 

(external speaker/40 QO) 200 mW 

Current consumption 

(internal earphone) 33mMA 

(external speaker) 50mA 

Transmitter output power: 1W minimum 
Frequency stability (over temperature range): 
+3kHz 

Spurious output 

(non-harmonic) —70dB 

(harmonic) —50dB 

Mode: fm 

Current consumption: 250mA 
Temperature range 

(operating) —40 to +65°C (—40 to +150°F) 
(storage) —62 to +71°C (—80 to +160°F) 
Height: 170mm (6'1/16in) 

Width: 84mm (35/16in) 

Depth: 43mm (11'/16in) 

Weight: 0.86kg (1.9lb) 

(with battery) 1.15kg (2.5lb) 


Manufacturer: Tadiran |srael Electronics Indus- 
tries Limited, Tel Aviv. 


Power requirement 

(AM-100/ARC-240) 22-32V dc (27.5V dc nomi- 
nal), 1000W max 

(AM-35/ARC-240) 22-32V dc (27.5V dc nomi- 
nal), 250W max 

Temperature range: —55 to +71°C (—67 to 
+160°F) 

Cooling method 

AM-100/ARC-240, AM-35/ARC-240: forced air 
by blower convection 

AM-100/ARC-240 

Height: 170mm (63%4in) 

Width: 225mm (8%in) 

Depth: 425mm (16% in) 

Weight: 15kg (331b) 

AM-35/ARC-240 

Height: 128mm (Sin) 

Width: 127mm (5in) 

Depth: 176mm (7in) 

Weight: 3kg (6.6!b) 


OPERATIONAL SPECIFICATION 
AM-100/ARC-240: exceeds MIL-E-5400, Class 
1 per MIL-E-5400, Class II. 

AM-35/ARC-240: per MIL-STD-461/462. 


Manufacturer: Tadiran Israel Electronics Indus- 
tries Limited, Tel Aviv. 


GRA-990 remote-control systems 


Each control unit is neatly packaged in a 
rugged, lightweight case. Operating power is 


derived from either an internal battery or an 
external dc source. 
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TECHNICAL SPECIFICATION 

BASIC UNITS (C-991 AND C-992) 

Basic operating modes: receive and transmit 
(with PTT switching) operator's telephone com- 
munication 

Optional operating modes: frequency, power, 
and on/off control—signal routeing 

Effective range: 24km (15 miles) via wd-1/tt 
field wire 

Audio response: 300-3400Hz 

Alarms: audio and visual 

Power supply 

(internal) 15V battery (BA-386/PRC-25) 
(external) 21-32V dc source 

Power consumption: 0.5W per control box 
(C-991 or C-992) 

Internal battery life: over 100h 

Mtbf: 5000h 

Height: 102mm (4 in) 

Width: 279mm (11in) 

Depth: 279mm (11in) 


Radio Terminal/Repeater Set TRC- 
645T 


Radio Terminal/Repeater Set TRC-645T is one of 
the series of Tadiran’s shelter-contained mobile 
communication systems. Its equipment 
assemblage enables the TRC-645T to serve in 
various configurations as a terminal and/or 
repeater station for multiplexed radiotelephone 
carrier channels, a combination which provides 
an extremely useful tactical communication 
facility within forward area networks. 

For high mobility, the equipment is housed in a 
compact, lightweight shelter (type S-250/G 
modified) which can be hauled by trucks and 
other military vehicles, or airlifted by helicopters 
or cargo aircraft. Alternatively, the shelter is 
provided with all the tools, fittings and acces- 
sories allowing it to be set up rapidly and easily 
as a stationary communication centre. 

The TRC-645T has low power requirement 
and is designed for continuous operation. Spe- 
cial provision has been made for the operator, in 
particular safety provisions for combat opera- 
tion. 

The TRC-645T’s principal communication 
equipment consists of two systems, each com- 
posed of one uhf/fm radio terminal TAD-200 and 
one time division multiplexer TAD-410. 

The two TAD-200/TAD-410 systems operate 
in conjunction to provide 12 or 24 simultaneous 
point-to-point communication channels in either 
terminal or repeater configurations. A special 
module in the TAD-410 permits dropping out 
and re-inserting of six telephone channels at 
intermediate stations. A substitute base-band 
module enables the TAD-200 to be operated 
with a frequency division (fdm) multiplexer 
instead of the TAD-410. 

To establish preliminary communication 
before operating the principal equipment and to 
provide a radio link with round forces and 
commands in the vicinity, the assemblage also 
includes the E-Systems vhf/fm radio set AN/ 
VRC-43. 


Multi-channel TDM/UHF Radio Link 
TAD-200 and TAD-410 


The TAD-410 time division multiplexer and the 
TAD-200 radiotelephone system are used in 
conjunction to provide 24 tdm speech channels 
over uhf radio for point-to-point communication. 

This equipment has been designed and 
developed as two compatible systems which 
can be used either together or independently or 
with other communication equipment with stan- 
dard interface parameters. 

The TAD-200 is a uhf/fm radio terminal and 
radiotelephone relay designed for military and 
civil-defence ground communication networks. 
The system operates in the 610 to 960MHz 
frequency range, and provides 2801 rf channels 
spaced 125kHz apart. When operated in con- 
junction with fdm or tdm/pcm multiplexers, it 
provides up to 24 or 30 simultaneous voice 
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Weight 
(C-991) 4.7kg (10lb 60z) 
(C-992) 4.8kg (10Ib 9oz) 


FREQUENCY CONTROL OPTION (C-993 AND C-994) 
Number of selected channels: 10 (extensible 
to 20) 

Operating power: supplied from adjacent 
remote or local unit 

Static power consumption: 0.05W 

Height: 105mm (4%in) 

Width: 285mm (11% in) 

Depth: 134mm (5% in) 

Weight (per unit): 1.2kg (2lb 100z) 


SIGNAL ROUTEING OPTION (C-995 AND C-996) 

Signal routeing selection: 10 transceivers max 
Monitoring (receive) capability: single 
receiver or all receivers simultaneously 
Transmit capability: selected transmitter only 
Operating power: supplied from adjacent 
remote or local unit 


The shelter housing the TRC-645T is a mod- 
ified military type S-250/G with stepped-bottom 
construction, especially suited for mounting on 4 
by 4 wheel drive power wagons. Built of light- 
weight aluminium panels with internal thermal 
insulation, the shelter is completely air- and 
watertight. 


TECHNICAL SPECIFICATION 

TRC-645T 

Power requirement 

(dc) 24-32V dc, 80A max or 

(ac) 230/117V ac +10%, 45-62 Hz, 3500 W max 
(incl air cond) 

(shelter dimensions) 

Height: 175mm (6834 in) 

Width: 180cm (71in) 

Depth: 216cm (85in) 

Overall weight: approx it 

Shelter weight: approx 533kg (1175Ib) 
Telescopic antenna mast 

Height (extended) 10m max 

(collapsed) 2.2m 

Weight: 72kg (158% |b) 

Load capacity: 50-100kg 

TAD-200 

Frequency range: 610-960MHz 
Channel spacing: 125kHz 

Mode: fm 

Traffic capacity: 4, 12 or 24 multiplex voice 
channels 

Transmitter output power: 10W minimum 
reducible to 1W 

Frequency stability: 10ppm +10kHz 
Output impedance: 500 

Spurious radiation: 80dB down 
Receiver noise figure: 7dB or less 
Image/spurious rejection: 80dB or more 
Power consumption: 200W max 

TAD-410 

Multiplexing: time division 

Modulation: adaptive delta 

Voice sampling rate: approx 41 kHz 

Bit rates: 288—-1152kbps binary 

Idle noise: —55dBm 

Dynamic range: better than 35dB 


channels. In addition, the system features a 
service channel and signalling facilities. It also 
includes an emergency position which 
increases the transmission range under 
unfavourable conditions. The TAD-200 system 
is fully solid-state and of advanced design, with 
stripline broad-band power amplifiers and 
thick-film hybrid modules. It consists of three 
main units mounted on top of each other; an rf 
power amplifier unit, system and base-band 
unit, and power supply unit. 

The entire system configuration is mounted on 
a shock-absorbing vehicular mounting. With a 
lightweight antenna system the TAD-200 can 
operate from any site accessible to the vehicular 
carrier. 

The TAD-410 is a delta-modulated time divi- 
sion multiplexer intended primarily for operation 
with TAD-200. Facilities include 6, 12 or (by 
combination of two TAD-410 units) 24 telephone 


Static power consumption: 0.05W 

Height: 105mm (4% in) 

Width: 285mm (11% in) 

Depth: 134mm (5% in) 

Weight (per unit): 1.2kg (2!b 100z) 
Temperature range 

(operating) —40 to +65°C (—40 to +149°F) 
(storage) —50 to +71°C (—58 to +160°F) 
Ambient humidity: up to 95% at 40°C (104°F) 
Altitude 

(operating) up to 10 OOOft (3048 m) 

(storage) up to 50 OOOft (15 240m) 

Sand and dust: withstands desert conditions 
Immersion: 1m of water for 2h 


OPERATIONAL SPECIFICATION 
Shock and vibration: per MIL-STD-810C. 


Manufacturer: Tadiran Israel Electronics Indus- 
tries Limited, Tel Aviv. 


TRC-645T radio terminal 


Input and output impedance: 600 © balanced 
Power consumption: 90W max 

AN/VRC-43 

Frequency range: 30—75.95 MHz 

Channel spacing: 50kHz 

Mode: fm 

Channels: 920 

Transmitter output power: 35W minimum 
reducible to 10W 

Frequency stability: +3.5kHz 

Frequency deviation: 8+2kHz 

Spurious radiation: 80dB down 

Image rejection: >85dB 

Sensitivity: 0.5 wV for 10dB at 8kHz deviation 
Power consumption: 10.25A max 26.5V dc 


Manufacturer: Tadiran Israel Electronics Indus- 
tries Limited, Tel Aviv. 


channels for two-wire (magneto) or four-wire 
operation. An additional (13th) channel can 
accommodate one double-current 300-baud 
telegraphy circuit, or alternatively six 300-baud 
keying channels or one 1200/2400-baud data 
transmission channel. Six channel dropouts can 
be provided at an intermediate station, and 
combinations of operator conference calls are 
possible. 

The TAD-410 is fully solid-state and of 
advanced technological design. The system 
consists of the following modules: receiver/ 
transmitter, clock/combiner, CODEG and chan- 
nel terminating, operator, telegraphy, dropout 
and power supply. Front panel mounted sub- 
assemblies include the alarms, metering and 
buzzer units. The equipment meets all applic- 
able mechanical and environmental MIL 
specifications for stationary and vehicular 
applications. 


TECHNICAL SPECIFICATION 


TAD-200 

Frequency range: 610-960 MHz 

Channel spacing: 125kHz 

Spacing between receiving and transmitting 
frequencies: 27 MHz 

Loaded s/n ratio (in worst voice channel at 
100dB path attenuation): 58dB or more at the 
24-channel mode 

Modulation: fm 

Multiplexing: fdm, pcm or delta 

Tdm operation bit rate 

(6 channels) 288 kbps (binary) 

(15/12 channels) 512/576 kbps (binary) 
(30/24 channels) 1024/1152 kbps (biternary) 
Service channel 

Frequency range: 300-3400Hz 

Ringing frequency: 1600Hz 

Transmitter output power: 10W minimum 
reducible to 1W 

Frequency stability and accuracy: 10ppm 
+10kHz 

Output impedance: 500 

Spurious radiation: 80dB down 

Receiver frequency stability and accuracy: 
10ppm +10kHz 

Noise figure (at antenna terminal): 7dB or less 
Image and spurious rejection: 80dB or more 
Threshold sensitivity: —97 dBm at s/n of 26dB 
or more at 24-channel mode 

Power supply 

(dc) 21-32V 

(ac) 230V or 115V +10% at 45-62Hz 

Power consumption: (max) 200W 

Antenna frequency range: 610-960 MHz 
Gain (referred to isotropic radiation): 16-18dB 
or more 

Vswr: 1.6:1 or less 

Temperature range 

(operating, full specified perform) —20 to + 55°C 
(—4 to +131°F) 

(slight perform drop) —40 to +65°C (—40 to 
+149°F) 

(storage) —50 to +65°C (—59 to +149°F) 
Humidity 

(operating) up to 95% at 30°C (86°F) 
(storage) 100% at 40°C (104°F) 

Altitude 

(operating) up to 10 OOOft (3000m) 

(storage) up to 50 OOOft (15 000m) 

Sand and dust: withstands desert conditions 
Immersion: 1m of water for 2h 

(dimensions for each unit) 

Height: 178mm (7in) 

Width: 457mm (18in) 

Depth: 330mm (13in) 

Weight 

(3 main units) 86kg max 

(antenna) 8.5kg max 


OPERATIONAL SPECIFICATION 

Vibration: meets Test Method 514m Procedure 
IX of MIL-STD-810B 

Shock: meets Test Method 516, Procedure II of 
MIL-STD-810B 


UHF Vehicle Transceiver EL/K- 
1106A 


The EL/K-1106A vehicle uhf transceiver is a 
multi-mode ground-to-air communication sys- 
tem. It can be installed on any military vehicle to 
provide communication with aircraft and 
helicopters in a tactical situation where close air 
support is required. 

It provides a choice of 7000 channels in the 
225 to 400 MHz frequency-range and can oper- 
ate on normal am or as acontinuous keyed radio 
beacon. 


Marine/Mobile UHF Transceiver 
EL/K-1004A 


In operational use in Israel, NATO countries and 
in South America, the EL/K-1004A marine/ 
mobile uhf transceiver is a multi-purpose trans- 
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TAD-410 tdmluhf radio link 


TAD-410 
Multiplexing: time division 
Modulation: adaptive delta 


Bit rate: Normal Optional 
Bit Voice Bit Voice 
Capacity rate sampling rate sampling 
rate rate 
(kbits) (KHz) (kbits) (KHz) 
6-voice 
channels 288 41 approx 256 36.5 approx 
576 82 approx 512 73 approx 
12-voice channels+ 
1 data/telegraphy/ 
keying ch 576 41 approx Sie 36.5 approx 
24-voice channels + 
2 data/telegraphy/ 
keying ch 1152 41 approx 1024 36.5 approx 
Frame length: 14 time slots (12-voice, 1 tele- Altitude 


graphy, 1 sync) 

Keying channels rate 

(fast) up to 300 bd 

(slow) up to 10 bd 

Telegraphy channel rate: up to 300 bd 

Data transmission channel: 1200/2400 bd 
(MIL-STD-188B) 


POWER SUPPLY UNIT 
Input voltage: 190-250V ac, 45-62 Hz (option: 
95-125V ac) or 21-32V dc. Automatic switch- 
over between power sources 

Power consumption: 90VA max 
Temperature range 

(operating) —40 to +65°C (—40 to + 149°F) 
(storage) —50 to +75°C (—58 to +167°F) 
Humidity 

(operating) up to 95% at 30°C (86°F) 

(storage) up to 100% at 40°C (104°F) 


TECHNICAL SPECIFICATION 
Frequency range: 225-400 MHz 
Channels 

(at 25kHz) 7000 

(at 50kHz, optional) 3500 

Stability: better than +2.4kHz 
Temperature range: —40 to +55°C 
Power consumption 

(receive) 8W 

(transmit) 28W 

Transmitter power: at least 1.7W 
Receiver sensitivity: 2 .V mod 30% at 1 kHz for 
10dB (s+n)/n ratio 


ceiver system. Operable locally or from a 
remote-control location, 7000 selectable chan- 
nels are provided in the 225 to 400MHz fre- 
quency range with a nominal cw output power of 


(operating) up to 10 OOOft (000m) 

(storage) up to 50 OOOft (15 000m) 

Sand and dust: withstands desert conditions 
Immersion: 1m of water for 2h 

Height: 185mm (7% in) 

Width: 465mm (185/16in) 

Depth: 370mm (149/13in) 

Weight: 33kg (72|b 9oz) 


OPERATIONAL SPECIFICATION 

Vehicular vibration: meets Test Methods 514-1, 
Procedure |X, Part 1, MIL-STD-810B 
Vehicular bounce: meets Test Method 514-2, 
Procedure XI, Part 2, MIL-STD-810B 

Shock: meets Test Method 516-2, Procedure V, 
MIL-STD-810B 


Manufacturer: Tadiran Israel Electronics Indus- 
tries Limited, Tel Aviv. 


Selectivity 

(at 6dB) 22kHz 

(at 60dB) 50kHz 

If rejection: at least 80dB down 

Height: 7cm 

Width: 22cm 

Depth: 24cm 

Weight: 4.8kg 

Industries 


Manufacturer: Elta Electronic 


Limited, Ashdod. 


35 watts. Transceiver operation may be as a 
standard am set, keyed or continuous radio 
beacon, or as a wide-band digital channel. 
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TECHNICAL SPECIFICATION 

Frequency range: 225-400MHz 

Channel spacing: 25kHz 

Channels: 7000 

Stability: better than 6 x 10® 

Frequency accuracy: better than 2.4kHz 
Transmitter power output: 35W cw 
Receiver sensitivity: 2 uV rf input of 1kHz 30% 
mod gives (s+n)/n ratio of at least 10dB 


Portable UHF Transceiver EL/K- 
1001A 


The EL/K-1001A, in service with the Israeli 
forces, is a uhf transceiver operating in the 225 
to 400 MHz band. 

The transceiver consists of five major sub- 
assemblies: a 7000 channel frequency selector 
receiver, transmitter, synthesizer, and power 
supply. The frequency selector has five thumb- 
wheel selectors to permit selection. Selection 
determines the digital command of the synthes- 
izer and selects the proper front end tuning 
voltage. Transmitter power output is 2 watts cw. 


TECHNICAL SPECIFICATION 

Frequency range: 225-400 MHz 
Channel spacing: 25 or 50kHz 
Channels: 7000 or 3500 

Stability: better than 6 x 10 

Frequency accuracy: better than 2.4kHz 
Power requirements 

(transmit 24V dc, 28W 

(receive) 24V dc, 6.5W 


Airborne UHF Transceiver EL/K- 
1005 


The EL/K-1005 is a member of the EL/K-1000 
family and provides am operation in the 225 to 
400MHz frequency range. The 10-watt power 
output transceiver and a 238 to 248 MHz guard 
receiver are contained in a single unit. 

The standard control box is fitted with both the 
3500 channel manual frequency selector and 
the 20 preset channel selector. An optional 
control box is available to provide 20 preset 
channels. 


TECHNICAL SPECIFICATION 

Frequency range: 225-400 MHz 
Channels: 3500 

Stability: better than 6 x 10° 
Frequency accuracy: better than 2.4kHz 
Transmitter power output: 10W cw 
Height: 121mm (4.76in) 

Width: 127mm (5in) 

Depth: 306mm (12.05in) 

Weight: 8kg (17.61lb) 

Mtbf: 1500h 

Industries 


Manufacturer: Elta Electronic 


Limited, Ashdod. 


UHF Airborne Transmitter/Receiver 
ARC-240 


The ARC-240 airborne series uhf radio equip- 
ment with a range of 225 to 400 MHz is suitable 
for installation on propeller-type aircraft, 
helicopters and fighter jets. It is available in 
various configurations either for new installa- 
tions or to replace older radio sets using the 
existing wiring of the aircraft. 

There are two basic configurations, a 
directly-operated transceiver for installation in 
the cockpit and a panel-less version operated in 
conjunction with a control box. Communication 
range may be extended by the addition of linear 
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Selectivity 

(6dB bandwidth) >21 kHz 

(55dB bandwidth) <42kHz 

Temperature range 

(operating) —10 to +55°C (up to 71°C for 30 
minutes operation) 

(storage) —51 to +75°C 

Vibration: 5-48 Hz 


Transmitter power output: 1.7W cw minimum 
Receiver sensitivity: 2.V 1kHz 30% mod rf 
input provides audio (s+n)/n of at least 10dB 
Selectivity 

(6dB bandwidth) 21 kHz 

(55dB bandwidth) <42kHz 

Height: 9.4in (23.9cm) 

Width: 8.5in (21.5cm) 

Depth: 2.7in (7cm) 

Weight: 10.7lb (4.8kg) 

Temperature range 

(operating) —40 to +55°C (71°C intermittent) 
(storage) —62 to +75°C 

Vibration: 5-55Hz, 0.03 in total excursion 
Shock: 15g for 11ms parallel to each 3 axes 
Humidity: up to 95% 

Altitude 

(operating) to 10 OOOft (8000m) 

(storage) to 50 OOOft (15 000m) 

Salt atmosphere: 48h 

Mtbf: 1000h 

Industries 


Manufacturer: Elta Electronic 


Limited, Ashdod. 


EL/K-1001A transceiver 


amplifiers with a choice between 35 and 100 
watts. An electronic digital indicator of the 
operating frequency is provided as an option, 
and a variety of mounting base adapters is 
offered. 

Simple substitution of remotely-controlled 
radio sets such as AN/ARC-51, AN/ARC-34, 
TR-AP-21, TR-AP-22 and console/functional 
panel radio sets such as the AN/ARC-116, 
AN/ARC-150, AN/ARC-159 and AN/ARC-164 is 
possible. 

The series is compatible with radio sets AN/ 
ARC-51, AN/ARC-34, AN/ARC-27, TR-AP-21, 
TR-AP-22, AN/ARC-116, AN/ARC-150, AN/ 
ARC-159, AN/ARC-164, interphones AN/AIC- 


EL/K-1005 transceiver 


Humidity: up to 95% 

Salt atmosphere: 200h 

Power requirements: 20-30V dc 
(receiving) 12W max 
(transmitting) 280W max 


Elta Electronics Industries 


Manufacturer: 
Limited, Ashdod. 


10, AN/AIC-18, and df antennas AN/ARA-5O, 
AN/ARA-25. 

The RT-1200/ARC-240 is a console/panel- 
mounted airborne transceiver designed for 
installation and use in the cockpit of tactical 
aircraft, including helicopters. The overall 
dimensions of this radio do not exceed those of 
the control box used with the previous genera- 
tion of radio sets. 

The RT-1200/ARC-240 consists of two receiv- 
ers. One selects 7000 channels at 25 kHz 
increments between 225 and 400 MHz (main 
receiver) while the other is permanently tuned to 
the assigned guard channel. The transmitter 
frequency tracks with that of the main receiver, 
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and the power output on any channel is not less 
than 10 watts. The 7000 operating frequencies 
are generated in a tcxo-controlled synthesizer, 
and an easily programmed memory permits the 
operator to preset up to 30 channels. 

The RT-1210/ARC-240 is a remote-controlled 
airborne transceiver designed for installation at 
a convenient location in the aircraft and oper- 
ated in conjunction with a control box in the 
cockpit. Two types of control-boxes are avail- 
able: the full-size panel type (C-1210/ARC-240) 
and the half-size panel type (C-1211/ARC-240). 

The RT-1210/ARC-240 features the same 
characteristics and construction as the panel- 
mounted RT-1200/ARC-240. The same _ sub- 
units are used except that the RT-1210/ARC-240 
does not have the functional panel and memory 
board, which in this configuration are in the 
control box. The constructional similarity of both 
transceivers permits very easy conversion from 
one to the other. 

Operation of two RT-1210/ARC-240s as a 
repeater is provided by special circuitry 
included in the control boxes. A repeater station 
may also be set up using an RT-1210/ARC-240 


UHF Transceiver Series EL/K-1000 


The EL/K-1000 family of portable, vehicle- 
mounted and airborne transceivers provide uhf 
communications in the 225 to 400MHZz fre- 
quency range. The series was developed to 
meet the needs of all branches of the Israeli 
Defence Forces in the air defence role. 

The basic building block is the EL/K-1001 


UHF/AM Radio Units PRC-660T, 
VRC-240T and RM/VRC-240T 


These radio sets are for multi-service uses in 
ground-to-air or sea-to-air Communication. A 
solid-state, integrated-circuit am _ receiver/ 
transmitter is the heart of each set, covering the 
225 to 400 MHz range with 3500 channels (7000 
channels optional). It is complemented by 
accessories for portable, vehicular and fixed- 
station use. 

PRC-660T is the receiver/transmitter RT- 
6241T in manpack configuration with battery 
case CY-2562T, antenna AT-6600T and handset 
H-189/GR installed. Power is supplied from 
magnesium dry battery pack BA-4660T. A 
rechargeable nickel cadmium battery can be 
provided as an option. 

Radio set RM/YRC 2407 is for ground-station 
service in assembled configuration. Receiver/ 
transmitter RT-6241T is installed on amplifier 
AM-2411T, which in turn is secured to a rack- 
mounted adapter ICY-240T. The ICY-240T 
includes ac/dc power supply PS-2400T, with 
automatic changeover to an emergency dc 
power source in case of line voltage failure. The 
adapter also includes audio amplifiers and 
audio matching circuits for remote and local 


or RT-1200/ARC-240 and another suitable air- 
borne transceiver. The two types of control 
boxes and the panel-mounted RT-1200/ARC- 
240 have all the necessary interfaces for driving 
the optional frequency indicator, ID-1. An addi- 
tional feature permits the memory to be loaded 
electronically by memory loader ML-1200. 


TECHNICAL SPECIFICATION 

Frequency range: 225-399.975 MHz 

Number of channels: 7000 

Channel spacing: 25kHz 

Operating modes: am-voice, tone, X-mode, adf 
Frequency stability: +2kHz 

Power consumption (max): 9 W receive, 140W 
transmit 

Nominal input voltage: 28V dc 

Main and guard receiver sensitivity: 1.5 u.V 
Image rejection: 60dB 

Spurious response: 75dB 

Audio output: 200 mW into 1500 

Audio response 

(voice) 300-3000 Hz 

(X-mode, main Rx only) 20-23 000Hz 

Audio distortion: 6% 


transceiver which uses a 2-watt transmitter. It 
can be combined with a 10-watt power amplifier, 
EL/K-1010, to form an extended range packset. 
The basic transceiver, the 10-watt power amp- 
lifier, and the 0.5-watt audio amplifier and milit- 
ary loudspeaker form a combination suitable for 
vehicle mounting. The airborne configurations 
are suitable for installation as an integral unit or 


operation, and permits various control and 
measurement functions. 

VRC-240T is the vehicular radio set assem- 
bled configuration. Receiver/transmitter RT- 
6241T is installed on amplifier AM-2411T, which 
in turn is secured to mounting MT-1029/VRC. 
The rear section of the amplifier contains dc-dc 
converter that supplies power to both units and 
the left section contains a 16 watt rf booster and 
an audio amplifier that drives an internal louds- 
peaker. The versatility of radio set VRC-240T is 
enhanced by control box C-2410T, which 
enables operation from distances of up to 10 
metres (33 feet). 


TECHNICAL SPECIFICATION 
RECEIVER/TRANSMITTER RT-6241T 

Frequency range: 225-299.975 MHz 
Channels: 3500 spaced at 50kHz; 7000 at 
25 kHz optional 

Frequency stability 

(operating temperature) +4kHz 

(storage temperature) better than +2kHz 
Channel-changing time: 250ms max 
Temperature range: —40 to +65°C (—40 to 
+150°F) 

Power consumption: 6W receive, 20W trans- 
mit, 23-38V dc 


VHF/FM Manpack Transceiver 
SRT-172 


The SRT-172 Vhf/fm Manpack Transceiver is a 
small solid-state equipment. Completely sealed 
against the environment and capable of with- 
standing the most severe operating conditions, 
the SRT-172 is the ideal packset for use in 
tactical areas. 


FM Transceiver PRC638 


The PRC638 is a transmitter/receiver designed 
to provide vhf/fm communications for military 
and para-military requirements. Designed 
primarily for use as a manpack it is suitable for 
use as a fixed or mobile station with the addition 
of selected ancillary items. 


ITALY 


TECHNICAL SPECIFICATION 

Frequency range: 26 —72MHz 

Tuning: fully automatic and digital 
Minimum tuning step: S5OkHz 

Frequency stability: 1 x 10~4 per day 
Operating modes: F3 (fm voice) 
Frequency deviation: +17kHz 

Rf output power: 1.5W 

Receiver sensitivity 20dB (s+n)/n: 0.5uV 


Operating in the 30 to 76 MHz band it provides 
up to 1840 channels spaced at 25-kHz intervals. 
The equipment employs a digital frequency 
synthesizer to ensure accurate frequency selec- 
tion and to maintain high frequency stability. 

The equipment is solid-state and of a modular 
construction with easily replaceable sub- 
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Transmitter power output: 10W minimum 
(increase with modulation) 

Modulation capability: 70-95% 

Duty cycle 

(transmit) 1 minute 

(receive) 5 minutes 

Cooling: convection (blower not required) 
RT-1200/ARC-240 

Height: 125mm (4%in) 

Width: 146mm (5% in) 

Depth: 165mm (6%2in) 

Weight: 4.3kg (9% Ib) 

RT-1210/ARC-240 

Height: 125mm (4% in) 

Width: 146mm (5%in) 

Depth: 172mm (6% in) 

Weight: 3.8kg (8%lb) 


OPERATIONAL SPECIFICATION 
RT-1200/ARC-240: exceeds MIL-E-5400, Class |. 
RT-1210/ARC-240: per MIL-E-5400, Class II. 


Manufacturer: Tadiran Israel Electronics Indus- 
tries Limited, Tel Aviv. 


for remote location from the control unit. Air- 
borne versions include a guard receiver and an 
internal intercom amplifier. There are two air- 
borne versions, one of 10 watts, the other of 16 
watts. 

Industries 


Manufacturer: Elta Electronic 


Limited, Ashdod. 


Transmitter power output: at least 1.7W into 
500 

Modulation capability: 65—100% am with 1 kHz 
Spurious output: 60dB down 

Receiver sensitivity: 1.2 u.V mod 30% at 1kHz 
for 5mW output at 10dB (s+n)/n ratio 
Selectivity (for 3500 channels) 

(at 3dB) 32kHz 

(at 60dB) 100kHz 

Selectivity (for 7000 channels) 

(at 3dB) 16kHz 

(at 60dB) 50kHz 

If rejection: at least 100dB down 

Spurious rejection: 75dB down +300kHz from 
carrier (except for 5 frequencies) 

Audio output: 5mW into 10000 

Height: 10cm (3'%/16in) 

Width: 28cm (11in) 

Depth: 28cm (11 in) 

Weight: approx 6kg (13Ib 30z) 

with dry battery 8kg (17lb 9oz) 


AMPLIFIER AM-2411T (in VRC-240T configuration) 
Power output: at least 16W into 500 

Input drive: 1.5W into 500 

Frequency range: 225-400 MHz 
Modulation depth: 65-100% 


Manufacturer: Tadiran Israel Electronics Indus- 
tries Limited, Tel Aviv. 


Primary power: 22 —30V dc 
Temperature range: —40 to +65°C 
Height: 181mm 

Width: 112mm 

Depth: 56mm 

Weight (with batteries): 1.5kg 
Manufacturer: Elmer Division of Montedel, 
Pomezia. 


assemblies. The set is equipped with two types 
of antenna for either manpack (1 metre) or fixed 
station (3 metre) operation. Automatic antenna 
tuning is provided in the receive mode of opera- 
tion on both antennas. It is highly suitable for 
operation in areas of dense traffic, and can 
withstand ecm. 
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TECHNICAL SPECIFICATION 
Operating mode: simplex F2-F3 
Frequency range: 30-76MHz 
Number of channels: 1840 
Channel spacing: 25kHz 
request) 

Temperature range: —40 to +60°C 

Power supply: 11V (power pack ni-cad) 
Re-broadcasting: via multiway cable (10m 
long) 

Life-per-charge: 25h at 9:1 receive/transmit 
ratio (at 2W output) 

Receiver sensitivity: 035 nV for 10dB (s+n)/n 


(50kHz upon 


VHF/FM Manpack Transceiver 
PRC549 


The PRC549 vhf/fm Transceiver is fully solid- 
state, modularly constructed to make mainte- 
nance and troubleshooting easy. The set is 
waterproof and tropicalised. The working fre- 
quencies are crystal-controlled covering a 
1-MHz band anywhere in the frequency range at 
25-kHz Channel spacing. The set operates up to 
eight channels in the simplex mode. 

The transceiver PRC549 is suitable for opera- 
tion in areas of dense traffic and can withstand 
ecm. It is fitted with a transmission time limiter 
which starts to count whenever the pressel 
switch is being operated and will stop the 
transmitter within a given space of time. 


Manpack and Vehicle Transceivers 
RV-3/13/P, RV-3/13/V and RV-4/ 
213/V 


The RV-3/13/P vhf/fm Manpack Transceiver is 
the basic transceiver unit common to all three 
configurations used as a manpack. All solid- 
state design and high-density packaging have 
resulted in low power consumption, compact 
size and ruggedness. It is suitable for squad and 
company level communication in tactical areas. 
The RV-3/13/P has been provisioned for such a 
role by the Italian and French armies. 

The all solid-state vehicular transceiver RV- 
3/13/V replaces old equipment of the AN-GRC/3 
to /8 range. 

A specifically designed vehicular mount 
allows the vhf/fm transceiver unit to be used in 
fighting vehicles, such as jeeps, trucks, 
armoured cars, etc. 

The RV-3/13/V has been provisioned for such 
a role by the Italian and French armies. Its 
communication range of up to 8 kilometres is 
extended by adding a 20-watt power amplifier to 
the basic transceiver unit. Solid-state design is 
common to all the component units of this 
configuration, designated RV-4/213/V. 

Tuning is fully automatic and although primar- 
ily intended for use aboard armoured tanks, the 
transceiver is equally suitable for installation in 
soft-skinned vehicles, for fixed or mobile ground 
stations and for unattended repeaters. The 
RV-4/213/V has been provisioned for this role by 
the Italian and French armies. 


The equipment configuration includes a 


VHF Transceiver VRC517X 


The Transmitter/receiver VRC517X operates on 
any 10-MHz band in the 156 to 174MHz fre- 
quency range using simplex or half-duplex 
working (two-frequency simplex). A digital fre- 
quency synthesizer is employed to maintain a 
high-frequency stability and to give accurate 
and instantaneous selection of 400 available 
channels. On half-duplex working the receiver 
frequency is shifted by 4.5 MHz above or below 
the transmitter frequency. The set is designed 
for installation in all types of vehicle requiring 
vhf/fm voice communication facilities with base 
or other vehicle station. 

The equipment is solid-state, making exten- 
sive use of integrated circuits. It is of a modular 
construction and has easily replaceable sub- 
assemblies. 
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Adjacent channel selectivity: 70dB 
Blocking: 120dB 

Spurious attenuation: 70dB 

Audio output: 10 mW into 200 © load 
Power consumption: 100mA max at 11 V sup- 
ply 

Transmitter rf power output 

(high) 4W 

(low) 100 mW 

(2W output on request) 

Spurious attenuation: 60dB 
Harmonic attenuation: 50dB 


The transceivers of the PRC549 series can 
also be fitted with identifications, selective cal- 
ling and data systems which are composed of 
plug-in modules. 


TECHNICAL SPECIFICATION 

Frequency range: 148—174MHz 

Operating mode: simplex 

Number of channels: 8 

Channel spacing: 25kHz 

Type of modulation: F3, phase 
Temperature range: —10 to +60°C 

Power supply: 11-16V dc by 9x1.5V dry cells 
or ni-cad batteries of same size 

Receiver sensitivity: 0.35 .V for 12dB sinad 
Spurious attenuation: 70dB 


transceiver with antenna coupler, rf amplifier 
and regulated power supply and auxiliary 
receiver. 


TECHNICAL SPECIFICATION 

RV-3/13P 

Frequency range: 26-72 MHz 

Tuning: fully automatic and digital 
Minimum tuning step: 50kHz 

Frequency stability: +0.5 x 10-4 per day 
Operating modes: F3 (fm voice) 
Frequency deviation: +10kHz 

Rf output power: 1.5W 

Receiver sensitivity 20dB (s+n)/n: 0.5uV 
Primary power: 22-30V dc 

Temperature range: —40-to +65°C 
Height: 98mm 

Width: 269mm 

Depth: 315mm 

Weight (battery included): approx 10.3kg 
RV-3/13/V 

Frequency range: 26-72 MHz 

Tuning: fully automatic and digital 
Minimum tuning step: 50kHz 

Frequency stability: +0.5 x 10-4 per day 
Operating modes: F3 (fm voice) 


Transceiver 


Modulation limiting: instantaneous 
Output impedance: 500 

Power consumption 

(on high-power) 1.5A at 11V supply 
(on low-power) 0.4A at 11V supply 
Height: 202mm 

Width: 140mm 

Depth (with 4Ah battery pack): 80mm 
Weight (with battery pack): 3.5kg 


Manufacturer: Industria Radio Elettrica Tele- 
comunicazioni SpA; Trieste. 


Af power output: 1W into 8 load (vehicle 
installation) 0.5W as portable set 

Power consumption: <50mA as portable set, 
reduced to % by internal economiser circuit 
Transmitter rf power output: 10W or greater 
Output impedance: 50 0 

Spurious level: <2.5 nV 

Rated frequency deviation: +5kHz 
Modulation limiting: instantaneous 

Power consumption: 2A at nominal rf power 
Height: 140mm 

Width: 202mm 

Depth: 80mm 

Weight (with battery pack): 3.3kg 


Manufacturer: Industria Radio Elettrica Tele- 
comunicazioni SpA, Trieste. 


Frequency deviation: +10kHz 

Rf output power: 1.5W 

Receiver sensitivity 20dB (s+n)/n: 0.5uV 
Primary power: 22-30V dc 
Temperature range: —40 to +65°C 
Transceiver with shock mount 
Height: 182mm 

Width: 269mm 

Depth: 315mm 

DISTRIBUTION AMPLIFIER 

Height: 105mm 

Width: 243mm 

Depth: 207mm 

Weight: approx 17kg 


RV-4/213/V 

Frequency range: 26—/2MHz 

Tuning: fully automatic and digital 
Minimum tuning step: 50kHz 

Frequency stability: +0.5 x 107+ per day 
Operating modes: F3 (fm voice) 
Frequency deviation: +10kHz 

Rf output power: 20W 

Receiver sensitivity 20dB (s+n)/n: 0.5 nV 
Primary power: 22-30V dc 

Temperature range: —40 to +65°C 


Rf amplifier Aux receiver 


Height 198mm 160mm 98mm 
Width 269mm 341mm 269mm 
Depth 315mm 280mm 315mm 


Overall weight 45kg 


Manufacturer: Elmer Division of Montedel, Pomezia. 


It is normally powered by a 12 volt dc vehicle 
supply, but may be operated from any conve- 
nient 12-volt source. If required the set can be 
used as a base station operating from a 220-volt 
ac mains supply via a suitable supply unit. The 
transmitter contains two tone-call generators 
activated by a front panel switch. Selective 
calling can also be provided. 


TECHNICAL SPECIFICATION 

Operation: single or two frequency simplex, fm 
voice 

Number of channels: 400 

Frequency range: any 10MHz band in the 
156-174MHz range 

Channel spacing: 25kHz 

Temperature range: —25 to +55°C 

Power supply: 12V dc or 220V ac by ac-dc 
inverter 


Height: 70mm 

Width: 190mm 

Depth: 215mm 

Weight: 3.6kg 

Receiver sensitivity: 0.5uV for 12dB sinad 
Adjacent channel selectivity: better than 
65dB 

Spurious attenuation: 80dB 

Af output power: 1W 

Transmitter rf power output 

(full-power) 12W minimum 

(low-power) 4W 

Type of modulation: F3-phase 

Spurious attenuation: better than 70dB 
Rf output impedance: 500 coaxial 

Tone frequencies: 1750 and 2135Hz 


Manufacturer: Industria Radio Elettrica Tele- 
comunicazioni SpA, Trieste. 


VHF Transceiver VRC517 


The transmitter/receiver VRC517 operates on 
any 10-MHz band in the 156 to 174MHz fre- 
quency range simplex or half-duplex working 
(two frequency simplex). A digital frequency 
synthesizer is employed to maintain a high 
frequency stability and to give accurate and 
instantaneous selection of 400 available chan- 
nels. On half-duplex working the receiver fre- 
quency is shifted by 4.5 MHz above or below the 
transmitter frequency. Direct reading of the 
working frequency is obtained by the use of a 
panel display. The set is a lightweight and 
compact equipment for installation in all types of 
vehicle requiring vhf/fm voice communication 
facilities with base or other vehicle stations. The 
equipment is solid-state throughout. 


Transceivers RV-3/13/V-SS and 
RV-4/213/V-SS 


These versions of the standard RV-3/13/V and 
RV-4/213/V transceivers are suitable for spread 
spectrum data and voice operation, while retain- 
ing the capabilities for conventional operation. 
The RV-3/13/Y-SS and RV-4/213/V-SS config- 
urations include spread spectrum modem 
MX-170/C which is fully interfaced with the basic 
transceiver unit, common to the two stations. 
On transmission, the modem processes the 


VHF/FM Transceiver Commando 


The Commando transceiver is a vhf/fm radio for 
short-range communication providing 6 preset 
channels within the 156 to 174MHz frequency 
range. 

It has integrated and hybrid circuits and 
modular construction with easily replaceable 
sub-assemblies for simplicity of maintenance. It 
is small, light, robust shockproof and water- 
proof. 


TECHNICAL SPECIFICATION 

Frequency range: 156—174MHz 
Operating mode: simplex and semi-duplex 
Channel spacing: 25kHz 

Number of channels: 6 

Type of modulation: F3, phase 
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It is normally powered by a 12 volt dc 
vehicle supply, but may be operated from any 
convenient 12-volt source. if required the set 
can be used as a base station operating from a 
220-volt ac mains supply via a suitable supply 
unit. Selective calling can also be provided. 


TECHNICAL SPECIFICATION 

Operating modes: single or 2 frequency simp- 
lex, fm voice 

Number of channels: 400 

Frequency range: any 10MHz band between 
156 and 174MHz 

Channel spacing: 25kHz 

Temperature range: —25 to +55°C 

Power supply: 12V dc or 220V ac by ac-dc 
inverter 


audio input to produce a spread spectrum if 
signal which is applied to the transceiver for 
translation to the desired rf frequency. On recep- 
tion, the spread spectrum rf signal is converted 
to the if frequency and applied to the modem 
where it is ‘de-spread’ to extract the audio 
information. 


TECHNICAL SPECIFICATION 

Frequency range: 26-72 MHz 

Tuning: fully automatic and digital at 50kHz 
minimum steps 


Temperature range:—25 to +55°C 

Power supply: 11V nominal (dry batteries or 
ni-cad cells) 

Receiver sensitivity: 0.5 uV per 12dB sinad 
Spurious attenuation: 80dB 

Adjacent channel selectivity: 70dB 

Af power output: 0.5W 

Transmitter rf power output: 1 W 

Output impedance: 500 

Spurious level: 2.5 u.W 

Height: 210mm 

Width: 77mm 

Depth (with battery box): 36mm 

Weight: 0.7kg 


Manufacturer: Industria Radio Elettrica Tele- 
comunicazioni SpA, Trieste. 


Commando vhf/fm transceiver 
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Receiver sensitivity: 0.5,.V for 12dB sinad 
Adjacent channel selectivity: better than 
65dB 

Spurious attenuation: 80dB 

Af output power: 1W 

Transmitter rf power output: 12W minimum 
Type of modulation: F3, phase 

Spurious attenuation: better than 70dB 

Rf output impedance: 500 coaxial 

Height: 70mm 

Width: 190mm 

Depth: 215mm 

Weight: 3.7kg 


Manufacturer: Industria Radio Elettrica Tele- 
comunicazioni SpA, Trieste. 


Frequency stability: +0.5 x 10~* per day 
Operating modes: spread spectrum data and 
voice, conventional fm voice 

Carrier interface frequency: 11.5MHz 
Modulation (ss_ signal): staggered quad- 
riphase modulation 

Bandwidth: 600 kHz 

Addresses: 2048 

Manufacturer: Elmer Division of Montedel, 
Pomezia. 
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VHF/FM Transceiver PRC416 


The PRC416 Vhf/fm Transceiver is primarily a 
radio for military and police short-range com- 
munication. It provides two-way communication 
between patrols, reconnaissance parties and 
squads, mobile and base stations operating in 
town or country. 

It provides six preset channels out of a poss- 
ible 400 available anywhere within a 10-MHz 
band in the 26 to 80MHz frequency range. The 
channels operate in the simplex mode. 

Integrated and hybrid- circuits have been 
employed extensively. 


VHF/FM Transceiver PRC439 


The PRC439 Transceiver is primarily a radio for 
military and police short-range communication. 
It provides reliable two-way communication 
between patrols, reconnaissance parties and 
squads operating in town or country. The set 
provides 400 channels at 25-kHz intervals in a 
10MHz band nominally 46 to 56 MHz (alternative 
versions provide a 10-MHz sub-band from 26 to 
80MHz). It is provided with carrier and tone 
squelch, is suitable for work in areas of dense 
traffic and can withstand ecm. 

The transceiver can operate from ten 1.5 volt 
dry cells type C or nickel-cadmium batteries of 
the same size single or housed in a 12-volt 
compact power pack. When connected to 22 
volts ac the nickel cadmium batteries or power 
pack can be charged in situ. A battery check 
lamp indicates the state of the battery. 

As a supplement, larger power packs can be 
supplied to increase the life-per-charge cycle. A 
battery saver increases the duty-cycle of the 
battery on receive. 


FM Transceiver VRC538 


The VRC538 is a solid-state fm transceiver for 
use in mobile or fixed installations. The set 
covers the 20 to 7OMHz frequency range or 26 
to 76MHz on request. 

The 25-kHz channel spacing permits selec- 
tion of 2000 channels, given by the built-in digital 
frequency synthesizer. The transmitter power 
can be switched providing outputs of 30 watts, 3 
watts and 100mW. 

Facilities are provided for 10 preset channel 
frequencies selected from anywhere in the 
50-MHz band. The required channel is selected 
in this case by a single knob on the front panel. 
These facilities, together’ with the automatic 
antenna tuning unit, make frequency changing 
fast and simple under all conditions. The sepa- 
rate atu allows the transceiver to be located in 
the most convenient operating position in the 


UHF Amplifier CM-1680 


The CM-1680 is associated with uhf transceiver 
RT2-619/SA and RT-619 in all the applications 
requiring rf power up to 100 watts carrier in the 
225 to 400 MHz range. 

The CM-1680 is small and light, of simple 
construction and linear operation, achieved by 
solid-state design and other circuit techniques 
such as broad-band rf amplification, automatic 
rf level and per cent of modulation control, etc. 


Transceiver RT-620/A 


The electrical design and physical layout of the 
RT-620/A are largely based on those of the twin 
uhf unit, the RT-619. Interchangeability of mod- 
ules between the two units is extensive. 


VHF/UHF RADIO COMMUNICATIONS /Italy 


TECHNICAL SPECIFICATION 

Frequency range: any 10MHz band in 26- 
80MHz range 

Number of channels: 6 preset channels out of 
possible 400 available anywhere within 10 MHz 
band 

Channel spacing: 25kHz 

Operating mode: simplex, F3 voice 
Temperature range: —40 to +60°C 

Power supply: dry cells 9 x 1.5V type AA or 
ni-cad of 450mAh 

Receiver sensitivity: 0.5 u.V for 10dB (s+n)/n 
Adjacent channel selectivity: 70dB 
Spurious attenuation: >70dB 


TECHNICAL SPECIFICATION 

Operation: simplex, fm voice 

Number of channels: 400 

Frequency range: 46-56MHz or any 10MHz 
band from 26-80 MHz 

Channel spacing: 25kHz 

Temperature range: —40 to +60°C 

Power supply: 12.4V by ni-cad or dry batteries 
Height: 154mm 

Width: 130mm 

Depth: 60mm 

Weight: 1.25kg 

Receiver sensitivity: 0.5.V for 10dB (s+n)/n 
Adjacent channel selectivity: 70dB 
Blocking: 120dB 

Spurious attenuation: better than 70dB 

Af power output: not less than 2mW into 200 0 
Battery saver sample rate: every 2s one sam- 
ple 

Transmitter rf power output: 3W +1dB 
Harmonic attenuation: not less than 45dB 
Spurious attenuation: not less than 60dB 
Output impedance: 500 

Modulation limiting: instantaneous 


Manufacturer: Industria Radio Elettrica Tele- 
comunicazioni SpA, Trieste. 


PRC439 vhf/fm transceiver 


vehicle while the antenna tuning unit can be 
sited close to the antenna. 

The equipment is solid-state and of modular 
construction built to a rigid mechanical and 
environmental specification. It is protected 
against damage from antenna open circuit and 
short circuit conditions. A remote-control facility 
is also provided. 


TECHNICAL SPECIFICATION 

Operation: F2 and F3 

Number of channels: 2000 including 10 preset 
channels 

Frequency ranges 

20-70 MHz 

(alternative version in band 26-76MHz 
Channel spacing: 25kHz 

Power supply: 28V 

Receiver sensitivity: 0.8 .V for 10dB (s+n)/n 
Adjacent channel selectivity: 60dB 
Spurious attenuation: better than 60dB 


The amplifier package includes the rf amplifier 
unit and the power supply unit which utilises the 
115/220 volts ac primary power voltage to 
generate all the operating voltages. 


TECHNICAL SPECIFICATION 

Frequency range: 225-400 MHz 

Output: 100W carrier 90% mod max 
Harmonics: better than 80dB below carrier 
Intermodulation: better than 50dB below car- 
rier 


The RT-620/A is suitable for a wide range of 
applications in maritime, ground fixed and 
ground vehicular installations. Heat dissipation 
problems are minimised by a case design which 
provides both heat-sinking and air cooling for 
the high-power circuits. Remote-control is pro- 
vided for all operating functions. 


Image attenuation: >70dB 
Transmitter rf power output 
(high) 1W +1dB 

(low) 100mW +1dB 

Deviation max: +5kHz 
Spurious attenuation: >60dB 
Harmonic attenuation: >50dB 
Height: 200mm 

Width: 75mm 

Depth (with batteries): 36mm 
Weight (with batteries): 0.6kg 


Manufacturer: Industria Radio Elettrica Tele- 
comunicazioni SpA, Trieste. 


Af power output 

(into 3002) 2mW 

(for loudspeaker or intercom) 1W 

Average power consumption: 0.8A at 28V 
Transmitter rf power output 

(high) 30W 

(medium) 3W 

(low) 100 mW 

Harmonic attenuation: not less than 40dB 
Spurious attenuation: not less than 50dB 
Output impedance: 500 

Modulation limiting: instantaneous 
Average power consumption: 100W 
Height: 170mm 

Width: 426mm 

Depth: 110mm 

Weight: approx 5.5kg 


Manufacturer: Industria Radio Elettrica Tele- 
comunicazioni SpA Trieste. 


Automatic level control: +1dB 

Primary power: 115/220V ac +10%, 45-65Hz 
single-phase 

Height: 134mm 

Width: 483mm 

Depth: 508mm 

Weight: approx 16kg 


Manufacturer: Elmer Division of Montedel, 
Pomezia. 


Built-in test equipment facilities allow monitor- 
ing of various operating functions and signals 
throughout the transceiver for a quick check 
during operation and location of defective cir- 
cuits in case of malfunctions. 

Installation can be either table-top or in a 
19-inch (48.2cm) standard rack. When two or 


more units are stacked vertically, the case-top 
structure allows ducting of the cooling air for 
more efficient heat dissipation. 


TECHNICAL SPECIFICATION 

Frequency range: 100—156MHz 

Tuning: fully automatic and digital 
Minimum tuning step: 25kHz 
Frequency stability: +1 x 10~© per year 
Operating modes: A2 (mcw); A3 (am); 
2-tone with external modem 


ratt 


UHF/AM Transceiver RT-619/SA 


This 20 watt solid-state transceiver provides 
two-way communication in the simplex mode 
over the uhf range (225 to 400MHz). Tuning is 
automatic on any of 7000 frequencies spaced 
25kHz apart. All frequencies are derived froma 
reference oscillator. Frequency selection is digi- 
tal by setting of front panel thumbwheel 
switches. 

Built-in test equipment facilities allow monitor- 
ing of various operating voltages and signals 
throughout the transceiver; this provides a quick 
check on the transceiver during operation and 
greatly simplifies the location of defective cir- 
cuits. 

All the circuits are assembled into plug-in 
modules that are easily removed for repair and 
maintenance. The RT2-619/SA transceiver can 
be associated with remote-control unit C2-670. 

Facilities for preset channels operation can be 
provided as an option. This requires only that the 
transceiver is associated with remote-control 
unit TC-671, which combines the remote-control 
capabilities of the standard C2-670 with facilities 
for programming and selection of 20 channels. 

Other options such as single-channel trans- 
ceivers, general-purpose receivers and trans- 
mitters, (featuring reduced functions compared 
with the standard RT2-619/SA) are derived by 
removal of plug-in modules from the trans- 
ceiver's circuitry. 

The transceiver is suitable for a wide range of 
applications in ground-based, vehicular and 
shipboard installations. 


TECHNICAL SPECIFICATION 
Frequency range: 225-400 MHz 
Tuning: fully automatic and digital 


UHF Transceiver RT-619 


This 30 watt solid-state transceiver provides all 
the basic characteristics of the am version 
(RT2-619/SA) plus am crypto, fm voice, fm data 
(Link 11) and spread spectrum operation. 

Tuning is automatic on any of 7000 frequen- 
cies spaced 25kHz apart in the 225 to 400 MHz 
range; all frequencies are derived from a refer- 
ence oscillator. Frequency selection is digital by 
setting of front panel push-button switches. 

Built-in test equipment allows monitoring of 
various operating voltages and signals through- 
out the transceiver; this provides a quick check 
of the transceiver during operation and greatly 
simplifies the location of defective circuits. 

All the circuits are assembled into plug-in 
cards that are easily removed for repair and 
maintenance. 

The RT-619 transceiver can be associated 
with remote-control unit TC-671. 


AN/ARC-150(V)2A, AN/ARC- 
150(V)5, AN/ARC-150(V)8, and AN/ 
ARC-150(V)10 Airborne UHF/AM 
Transceivers 


The AN/ARC-150 family is based on an original 
Magnavox-developed equipment for the US Air 
Force. This development was an upgrading of 
the AN/ARC-148. 

The AN/ARC-150(V)10 panel mounted uhf/am 
transceiver is based on the RT-1136 transceiver 
unit. 
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Rf output power: 20W carrier 
Receiver sensitivity 10dB (s+n)/n: 
30% mod 

Primary power: 115/220V ac +10%, 45-65Hz, 
single-phase; 28V dc 

Temperature range: 0-50°C 

TRANSCEIVER 

Height: 169mm 

Width: 441mm 

Depth: 569mm 

Weight: 45kg 


Tasy eA 
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REMOTE-CONTROL UNIT 
Height: 114mm 
Width: 218mm 
Depth: 174mm 
Weight: 2kg 


Manufacturer: 
Pomezia. 


Elmer Division of Montedel, 


se: >| 


RT-619/SA transceiver 


Minimum tuning step: 25kHz 

Preset channel operation: programming and 
selection of any 20 channels in 225-400MHz 
range by use of RCU TC-671 

Frequericy stability: +1 x 10~° per year 
Operating modes: A2 (mcw); A3 (am); homing 
ratt 2-tone with external modem 

Rf output power: 20W carrier, 90% mod 
Receiver sensitivity 10dB (s+n)/n: 1.5,V, 
30% mod on A3 mode 


For applications not requiring preset channel 
operation an option is provided in which the 
channel presetting function is obliterated by 
removing a plug-in card from the TC-671 cir- 
Cuits. 

Functions of the RT-619 can also be elimi- 
nated removing plug-in cards from the trans- 
ceiver's circuitry, to obtain a number of options, 
including single-channel transceivers, guard 
receivers, general-purpose receivers and 
transmitters. 

This transceiver is suitable for a wide range of 
applications in ground-based, vehicular and 
shipboard installations. 


TECHNICAL SPECIFICATION 

Frequency range: 225-400 MHz 

Tuning: fully automatic and digital 

Minimum tuning step: 25kHz 

Preset channel operation: programming and 
selection of any 20 channels in 225-400MHz 
range by use of RCU TC-671 


The mechanical and electrical characteristics 
common to all the configurations of the family 
include complete elimination of moving mechan- 
ical parts; solid-state design with extensive thin- 
and thick-film techniques; modular construction 
based on the slice concept, allowing addition of 
new functions (eg fm voice, fm/fsk data, higher 
power output and self-test) by a simple addition 
of slices; and an efficient thermal design and low 
power consumption allowing continuous trans- 
mit operation at a 40°C ambient temperature 
without cooling air. 


Primary power: 115/220V ac +10%, 45-65Hz, 
single-phase, 28V dc 

Temperature range: 0—50°C 

Height: 169mm 

Width: 441mm 

Depth: 569mm 

Weight: approx 45kg 

Manufacturer: Elmer Division of Montedel, 
Pomezia. 


Frequency stability: +1 x 10~° per year 
Operating modes 

A2 (mew); A3 (am); A3WB (crypto voice) 

F3 (fm voice and data, Link 11); ratt 2-tone; 
spread-spectrum homing 

Rf output power: 30W carrier 90% mod 
Receiver sensitivity 10dB (s+n)/n: 1.5uV, 30% 
mod 

Frequency deviation in F3 mode: +30kHz 
max 

Primary power: 115/220V ac +10%, 45-65 Hz, 
single-phase; 28V dc 

Temperature range: 0—50°C 

Height: 169mm 

Width: 441mm 

Depth: 569mm 

Weight: approx 45kg 

Manufacturer: Elmer Division of Montedel, 
Pomezia. 


The AN/ARC-150(V)2 configuration features 
the same mechanical electrical characteristics 
of the AN/ARC-150(V)10 version in a different 
package which consists of control unit C- 
8938/ARC-150(V), transceiver unit RT-1051/ 
ARC-150(V) and mounting MT-4413-150(V). 

Operation is remote from the C-8938 control 
unit. In the AN/ARC-150(V)2A version the chan- 
nel selector switch is separated from the 
C-8958. 
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The AN/ARC-150(V)5 is an ARC-51 replace- 
ment consisting of a control unit C- 
6287/ARC-51BX, transceiver unit RT-1054/ 
ARC-150(V) and mounting MT-2653/ARC. 

Operation is remote from the C-6287 control 
unit. 

The AN/ARC-150(V)8 configuration provides 
30 watts am carrier output over the 225 to 
400MHz frequency range. 

The composition of the AN/ARC-150(V)8 
includes the RT-1073 transceiver unit mounted 
on MT-4413 and control unit C-8938 for remote 
operation of the transceiver. 

All the mechanical and electrical design fea- 
tures of the AN/ARC-150(V)2 and AN/ARC- 
150(V)10 are also common to the AN/ARC- 
150(V)8. 


TECHNICAL SPECIFICATION 
AN/ARC-150(V)10 
Frequency range: 225-400 MHz 


UHF Emergency Transceiver SIT- 
301 


The SIT-301 Transceiver has been developed 
for air-to-air and air-to-ground operation. This 
silicon solid-state transceiver is suitable for 
standard aircraft console mounting with panel 
lighting option. As it is remotely controllable it 
can also be situated in the electronic equipment 
bay of an aircraft. 


TECHNICAL SPECIFICATION 

Frequency range: 230-260MHz 

Frequency accuracy: 5x10~° under worst 
conditions 


Airborne VHF/FM Transceiver 
ART132 


The ART132 is a solid-state vhf/fm tactical 
communication system which has been 
developed for military aircraft and helicopters. It 
makes extensive use of integrated circuits. 

It is a compact, lightweight radio designed to 
meet the military requirements for air-ground 
communication in the 26 to 75.975MHz band. 
Synthesizer tuning gives 2000 different output 
frequencies at 25-kKHz spacings. Fm voice 
communication and homing capabilities on any 
of 2000 channels are provided. The system is in 
two units, a transmitter/receiver P/N 145-01 18/ 
01 and a controller P/N 141—0681/01. 


TECHNICAL SPECIFICATION 

Frequency range: 26-75.975MHz 

Number of channels: 2000 

Channel spacing: 25kHz 

Frequency stability: +5 x 1076 

Frequency control: digitally tuned, synthesis 
type 


VHF/FM Transceiver 
RV-4/213/A 


The RV-4/213/A vhf/fm airborne transceiver 
replaces equipment of the ARC-131 type. All the 
features of the vehicular version are provided in 
a package suitable for installation aboard 
helicopters and light aircraft. Homer facilities are 
incorporated in the transceiver 


Preset channels: 20 plus guard 
Minimum tuning step: 25kHz 
Frequency accuracy: +2kHz 

Operating modes: am voice, mcw tone, adf, 
secure speech 

Power output: 10W carrier 

Sensitivity 10dB (s+n)/n: 3uV (open ckt) 
Tune time: 1s max (typically <200ms) 
Power requirements 

28V dc 

(on transmit) 95W 

(on receive) 35W 


RT-1136 C-8938 RT-1051 
Height 124mm = 124mm 120mm 
Width 152mm 152mm 127mm 
Depth 246mm 127mm 241mm 
Weight 4kg 2kg 4kg 


AN/ARC-150(V)8 
Frequency range: 225-400 MHz 
Minimum tuning step: 25kHz 


Channels: 5 preset channels on a 4MHz seg- 
ment 

Power consumption 

(receiver) 4W 

(transmitter) 35W 

Predicted mtbf: 4000h 


Receiver sensitivity; 3uV emf for >10dB 


(s+n)/n ratio mod 30% at 100Hz 
Selectivity 

(at +25kHz minimum) —6dB down 

(at +85kHz max) —80dB down 
Transmitter rf power: 3W carrier minimum 
Height: 76mm 

Width: 146mm 

Depth: 174mm 

Weight: 1.8kg 


Tuning time: <1s 

Modulation: fm 

Mode operation: fm voice-homing, X mode, 
re-transmission 

Security adapter (X mode): KY8 or KY28 
Power source: 27.5V dc 

Power consumption 

(receive) 39W (max) 

(transmit) 93W (max) 

Mtbf: 1200h 

Temperature range 

(operating) —54 to +55°C (up to +71°C for 30 
minutes) 

(storage) —62 to +85°C 

Altitude: 0-50 OO0ft (15 000m) 

Humidity: 100% 

Orientation: any 

Height: 101.5mm (4 in) 

Width: 124mm (4.8in) 

Length: 319mm (12.5in) 

Receiver sensitivity: 0.5 ..V 10dB s/n ratio 


TECHNICAL SPECIFICATION 

Frequency range: 26—72MHz 

Tuning: fully automatic and digital 
Minimum tuning step: 50kHz 

Frequency stability: 1 x 10~* per day 
Operating modes: F3 (fm voice), homer 
Frequency deviation: +17kHz 

Rf output power: 20W 

Receiver sensitivity 20dB (s+n)/n: 0.5uV 


Japanese 69 Type Radio 


At the end of the Second World War most 
electronic communications equipment in Japan 
was provided by the USA, but gradually fm radio 
evolved from the old types of equipment (SCR) 
into domestically-produced devices (JAN). Now 
most equipment usedis all Japanese produced. 
The existing equipment sufficed throughout the 


JAPAN 


second 5-year defence plan, but for the third 
plan prototypes incorporating integrated cir- 
cuits were adopted as standard. These pro- 
totypes were numbers 1, 2 and 3 portable fm 
radios and number 4 vehicle-mounted fm radio. 

In 1961 the trial production of ssb type radios 
began and from 1968 to the present JAN/GRC- 
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Frequency accuracy: +2kHz 

Operating modes: am voice, mcw tone, secure 
speech, adf, homing 

Power output: 30W am carrier 

Receiver sensitivity: 4 V (open ckt) for 10dB 
(s+n)/n 

Power requirements 

(on transmit) 28V dc, 200W max 

(on receive) 35W max 


RT-1073 C-8938 
Height 146mm 124mm 
Width 132mm 152mm 
Depth 400mm 127mm 
Weight 6kg 2kg 


OPERATIONAL SPECIFICATION 
MIL-E-5400 Class II 
Manufacturer: Elmer Division of Montedel, 
Pomezia. 


OPERATIONAL SPECIFICATION 

Meets MIL-STD-5400M Class 2 for environmen- 
tal conditions 

Meets MIL-STD-704A in input voltage range 16 
to 32 

Meets MIL-STD-461A and MIL-STD-462 elec- 
tromagnetic interference requirements 


Manufacturer: Societa Italiana Telecomunica- 
zioni, Milan. 


Selectivity on narrow-band 

(at 6dB) 32kHz 

(at 60dB) 60kHz 

Selectivity on wide-band 

(at 6dB) 70kHz 

(at 60dB) 150kHz 

Audio output: =>110mW into 1500 
Transmitter power output — 
(high) 10W 

(low) 1W 

Rf output impedance: 500 
Audio input impedance: 1500 
Distortion: <5% 

Antenna vswr: <3:1 

Spurious: —70dB 


OPERATIONAL SPECIFICATION 

Designed to MIL-E-5400, MIL-E-6051, MIL-T- 
5422, MIL-STD-704, MIL-W-5088. 
Italiana. Genoa- 


Manufacturer: Marconi 


Cornigliano. 


Primary power: 22-30V dc 
Temperature range: —40 to +65°C 
Height: 320mm 

Width: 92mm 

Depth: 194mm 

Weight: approx 6kg 


Manufacturer: Elmer Division of Montedel, 
Pomezia. 


9, GRC-19 and GRC-26 have been gradually 
replaced by GRC-N1, GRC-N2 and GRC-N3 
respectively, which are now being replaced by 
the GRC-A series. 

Trial production of mobile 60 channel multip- 
lex communication equipment (radio transmis- - 
sion equipment number 1) began in 1962, and 


thereafter radio transmission equipment num- 
bers 2 and 3 also had trials. From 1967 all 
sections under the communications corps had 
progressed to being equipped with radio trans- 
mission equipment numbers 1, 2 and 3, and 
standardisation of components is planned. 

In 1963 portable number 1 set and in 1964 
portable number 2 and vehicle-mounted sets 
respectively had their first trial productions; in 
1965 the same sets had their second trial 
production and portable number 3 had its first 
trial production. In 1966 all four sets of equip- 
ment were tested and came into standard use. 
Number 3 set, JPRC-F1, was an entirely new 
piece of personal equipment, but number 2 
JPRC-F2, number 1 JPRC-F3 and the vehicle- 
mounted set were either substituted for the 
existing PRC-6, PRC-8-10 and GRC-3-8 or 
VRC-8-10 etc respectively, or used to increase 
military strength. 

The following features are combined in this 
latest electronics technology: the existing 100- 
kHz separation has been cut to 25kHz; unifica- 
tion of frequency band limits has made possible 
a reduction in the number of different types of 
equipment, coupled with common use, com- 


Radio Terminal Station Equipment 
Numbers 3, 2 and 1 


Research survey into transmission equipment 
number 1 (mobile 60-channel multiplex com- 
munication equipment) began in 1960, and trial 
production took place in 1961-62. In 1963 the 
commissioned survey of wireless transmission 
equipments numbers 2 and 3 was executed, 
and in 1964 and 1965 wireless transmission 
equipment numbers 3 and 2 respectively 
underwent trial production. The results of tech- 
nical and practical tests of the trial production 
models were satisfactory, and from 1967 they 
became part of the regular equipment. 

The range includes terminal station equip- 
ment number 3 JMRC-C1, relay equipment 


ORC-19 Radio 


TECHNICAL SPECIFICATION 

Frequency band: 225-399.95MHz (synthes- 
izer system) 

Transceiver channel: 3500 (20 preset) 
Modulation wave types: A2, A3 
Transmitting system: crystal-controlled elec- 
tric power 


RRC-9 Radio 


This is a small, lightweight portable anti-aircraft 
radio, with an antenna installed in the helmet. 


Aircraft Radio JARC-F1 


This is a ground defence force radio, aircraft 
mounted, which is mainly used for air-to-ground 
communications. It may have an auxiliary func- 
tion as a homing device. 


Aircraft Radio JAN/ARC-2 


This is a ground defence force radio, aircraft 
mounted, with aviation control and aerial com- 
mand use. It may also be used for air-to-ground 
and air-to-air communication. 


Aircraft Radio JARC-A2 


This is a ground defence force radio, aircraft 
mounted with aviation control and aerial com- 
mand use. It can also be used for air-to-air 
communication. It has a dashboard type radio. 
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munication between every type of corps, inter- 
changeability of accessories and units, and 
standardisation of supplies; the use of micro- 
miniaturised components and the elimination of 
duplication of equipment. 


TECHNICAL SPECIFICATION 

69 Type Portable Radio (number 3) 
JPRC-F1 

Frequency range: 35-54 MHz 

Range: approx 0.5km 

Weight: 0.5kg 

Mainly for use of small arms corps (leader of 
small units) 


69 Type Portable Radio (number 2) 
JPRC-F2 

Frequency range: 34—54 MHz 

Range: approx 2km 

Weight: approx 2kg 

Mainly for use of small corps leader 


69 Type Portable Radio (number 1) 
JPRC-F3 

Frequency range: 28-54 MHz 

Range: approx 14km 


number 3 JMRC-R1, terminal station equipment 
number 2 (12 Ch) JMRC-C2 (24 Ch) JMRC-C22, 
relay equipment number 2 JMRC-R2, terminal 
station equipment number 1 JMRC-C3, and 
relay equipment number 1 JMRC-R3. 


TECHNICAL SPECIFICATION 

RADIO TRANSMISSION TERMINAL STATION EQUIPMENT 
NUMBER 3 

Frequency range: 14 0OOOMHz band 

Number of channels: 6 

Range: approx 10km (100km with relays) 


RADIO CARRIER TERMINAL STATION EQUIPMENT NUMBER 2 
Frequency range: 230-400MHz 

Number of channels: 12, 24 

Range: approx 50km (300km with relays) 


Modulation system: amplified anode am sys- 


tem 

Receiving system: 3 crystal superheterodyne 
system 

Transmitter output power: 100W, 10 switch- 
overs 


Receiver output power: approx 1 W into 600 0 
Communication system: press-talk system 
Power source system: 115V, 60Hz 
Transceiver alignment: electrical automatic 
alignment system 


TECHNICAL SPECIFICATION 
Frequency band: 225-260 MHz 
Transmitter output power: >0.5W 
Modulation type: A3 


TECHNICAL SPECIFICATION 

Type of wave modulation: F3 
Frequency band: 24-56 MHz 

Range: 80km 

Oscillator, modulator: crystal controlled 


TECHNICAL SPECIFICATION 

Type of wave modulation: A3 

Frequency band: 108—-144MHz 

Number of preset channels: 20 

Frequency control type: crystal controlled 
Transmitter output power: without modulation, 
>20W (50 lead) 


TECHNICAL SPECIFICATION 

Type of wave modulation: A3 

Frequency band: 118-143.99MHz 

Number of channels: 2600 (10 kHz separation) 
Transmitter output power: 15W 


COMMUNICATIONS 129 
Weight: approx 6kg 
Mainly for use of small arms command. 


69 Type Vehicle Radio (TRR model) 
Frequency range: 20-60 MHz 

Range: approx 35km 

Weight: approx 18.6kg (Tr) 

Mainly for use of commanders below company 
command; may also be used as a link between 
wireless and non-wireless telephones. 


Manufacturers 

69 TYPE PORTABLE RADIO (NUMBER 3) JPRC-F1 

Hitachi factory, Sanryo Electrical Machinery, 
Matsushita Communications. 


69 TYPE PORTABLE RADIO (NUMBER 2) JPRC-F2 
Matsushita Communications, Toto Communica- 
tions, Fujitsu. 


69 TYPE PORTABLE RADIO (NUMBER 1) JPRC-F3 
Toshiba, Toto Communications, Nihon Denki. 


69 TYPE VEHICLE RADIO (TRR MODEL) 
Nihon Denki, Hitachi Factory, Toshiba, Sanryo 
Denki, Fujitsu. 


RADIO TRANSMISSION TERMINAL STATION EQUIPMENT 
NUMBER 1 

Frequency range: 7000MHz band 

Number of channels: 60 (120) 

Range: approx 50km (100km with relays) 


Manufacturers 

NUMBER 3 

Radio equipment: Nihon Denki 
Aerial transmitting device: Fujitsu 


NUMBER 2 
Radio equipment: Nihon Denki 
Aerial transmitting device: Fujitsu 


NUMBER 1 
Nihon Denki, Fujitsu 


Remote-control: designated control frequency 
channel selection, transmitter starter interrup- 
tion, handset transceiver, speaker receiver, 
speaker column control 

Power dissipation: <1230VA 

Height: 665mm 

Width: 520mm 

Depth: 880mm 

Weight: 170kg 


Manufacturer: Kokusai Denki. 


Manufacturer: Sanyo Electrical Machinery. 


Output power: 8W 
Power source: 27.5V dc 
Number of channels: 1280 


Manufacturer: Fujitsu. 


Total weight: approx 12.5kg 
Power source: 27.5V dc 


Manufacturer: Nihon Denki. 


Power source: 20-30V dc 
Total weight: <3.9kg 


Manufacturer: Nihon Denki. 


130 
Aircraft Radio JARC-A3 


This is a ground defence force radio, aircraft 
mounted with aviation control and aerial com- 
mand. It can also be used for air-to-ground and 
air-to-air communication. 


TECHNICAL SPECIFICATION 

Modulation type: A3 

Frequency band: 118-143.99MHz 

Number of channels: 2600 (10kHz separation) 
Transmitter output power: 25W 


VHF/FM Transmitter/Receiver 
System PRC/VRC-4600 


PRC/VRC-4600 is a family of modular vhf/fm 
combat area radio equipment that follows the 
one-system design philosophy introduced with 
the KL/PRC/VRC-3600 series but with a number 
of technical improvements. These include fully 
electronic tuning for easier operation and a 
separate digital transmission mode for greater 
versatility. 

The heart of the system is the basic RT-4600 
transmitter/receiver unit which forms the base 
for all the system’s configurations. The simplest 
version of the system, the 2-watt manpack 
comprises the basic transmitter/receiver unit 
plus a battery box and accessories such as 
carrying harness, antenna and handset. To 
convert this manpack into a 2-watt vehicle set 
the transmitter/receiver unit is retained and the 
battery box replaced by a power unit. The 
assembly is mounted on a shock mount and an 
automatic antenna tuner added. If a 30-watt 
vehicle set is needed the basic transmitter/ 
receiver unit is kept with a new power unit and an 
amplifier and a loudspeaker control unit. 

The system may be used for duplex working, 

re-transmission, intercom, field telephone, digi- 
tal speech and secure voice. It has fully elec- 
tronic tuning with no mechanical moving parts, 
full compatibility with other vhf/fm radio systems, 
high reliability under the most severe combat 
and environmental conditions and a separate 
mode for digital transmission. 
The system comprises the following units. The 
RT-4600 is the basic transmitter/receiver unit for 
manpack and vehicular sets. Its output power is 
2 watts. 

The JB-4600 is the connection box for the 
2-watt vehicular set with loudspeaker control 
unit or intercom control unit. It connects the 
transceiver to the antenna tuning unit. 

The BX-4600 battery case contains BB-4600 
ni-cad block (rechargeable), or BH-4600 battery 
holder and BA-30 dry cells for manpack sets. 
(11.5 to 18 volts). 

The AM-4600 is the rf power amplifier unit for 
30-watt vehicular sets with or without intercom. 
Output power which is greater than 30 watts 
facilitates high, medium and low power output. 

The PP-4601 is the 24-volt dc power supply 
unit for the 2-watt simplified vehicular set. 

The MT-4620 is the shock mount for vehicular 
configurations. There is one per stack. 

The AF-4620 is the loudspeaker control unit 
for one stack 2- or .30-watt vehicular configura- 
tion and multi-stack vehicular configurations. Its 
control facilities are an on/off for the set, an on/off 
for the loudspeaker, power setting (high, 
medium, low) and volume control. 

The PP-4621 is the 24-volt dc power supply 


VHF Vehicle Radio System 
KL/VRC-3600 


The KL/VRC-3600 vhf/fm family (now superse- 
ded by the PRC/VRC-4600) makes it possible to 
select the right system for any particular radio- 
telephone purpose. The basic element of the 
family is a transceiver identical to that used in 
packset KL/PRC-3620, but with its battery box 
replaced by a junction box. Asystem using up to 
three transceivers and operated as a duplex 
radio system and as a relay station can be built 
up from the 25-watt rf amplifiers, control units, 
power supply units, audio accessories and 
aerial matching units. 


NETHERLANDS 


VHF/UHF RADIO COMMUNICATIONS /Japan—Netherlands 


Power source: 22-30V dc 
Total weight: <10.5kg 


Manufacturer: Nihon Denki. 


PRCIVRC-4600 2+30 +30-watt tank-set configuration (with intercom) VRC-4636 


unit for vehicular configurations of two sets (2 + 
2 watts or 2 + 30 watts) in one stack, or if |C-4620 
is used. There are connections for field tele- 
phone (if |C-4620 is used) and switches for set 
number setting. 

The IC-4620 is the central control unit or 
intercom control unit for 2- or 30-watt vehicular 
configurations. Control facilities are on for the 
on/off set, intercom attenuating, power setting 
(high, medium, low), volume control, radio sil- 
ence, set selection, re-transmission, duplex. 
Field telephone connection is via PP-4621. 

The C-4621 is the remote-control unit for 
vehicular configurations. It is connected via 
board network to IC-4620 or AF-4620. Up to five 
C-4621s may be used per configuration and the 
units must be used in conjunction with the 
relevant board network cable or cables. Control 
facilities are a set selection, audio level and 
intercom if used with IC-4620. 

The LS-4621 is the loudspeaker unit for veh- 
icular configurations. Itis connected to IC-4620, 
C-4621 or PP-4601. The control facilities are an 
on/off for the loudspeaker a selection of audio 
signals from all sets, intercom and field tele- 
phone, and a loudspeaker volume control. 

The PP-4620 is an automatic antenna match- 
ing unit (centre fed whip) for vehicular configura- 
tions. There is one per vehicle-mounted RT- 
4600. 


The maintenance of the family of radio com- 
munication equipment is simplified by the use of 
modular parts. 

A 2-watt vehicular set without intercom 
facilities is the smallest system that can be put 
together from the 3600 series. It consists of the 
basic unit RT-3600 together with a simple power 
supply. The output power is fed directly to the 
automatic aerial matching unit RF-3620. The 
installation has the same dimensions as the 
portable set and therefore can easily be fitted in 
any vehicle. 

When intercom facilities are needed, the 
installation includes the basic transceiver, a 
junction box, a power supply unit and a central 
control unit. Main advantages are the availability 


The PP-4620 is a 24-volt dc power supply unit 
for vehicular configurations of one RT-4600 plus 
AM-4600 (30 watts) or JB-4600 (2 watts). 

In addition there is a wide range of acces- 
sories, including handsets and antennas. 


TECHNICAL SPECIFICATION 

Frequency range: 30-76 MHz 

Channel spacing: 25 or 50kHz 

Number of channels: 1840 or 920 in 1 band 
fully synthesized 

Modulation: F3 

Supply voltage for vehicular sets: 24V dc 
Supply voltage for manpack sets: 11.5-18V 
Power supply: ni-cad batteries or dry batteries 
(BAS0) or ni-cad block 

Battery life: with ni-cad approx 24h at at/r ratio 
of 1:9 

Temperature range 

(operating) —40 to +65°C 

(storage) —55 to +70°C 

Receiver sensitivity: <0.3 V (for 10dB sinad) 
Af power: 7.5mW into 10000 

Af distortion at 4mW: <4% 

Selectivity (9/60dB bandwidth) 

(25kHz spacing) 15/30kHz 

(50kHz spacing) 30/60kHz 


Manufacturer: Philips’ Telecommunicatie 
Industrie BV, Hilversum 1301. 


of local or remote loudspeakers and remote- 
control facilities. The range is approximately 8 
kilometres. 

The 25-watt vehicular set has been derived 
from the 1.25-watt set by providing an amplifier 
unit instead of the junction box. It offers the same 
facilities as the junction box and also contains a 
25-watt rf amplifier. The range is 20 to 30 
kilometres. 

By combining the basic units in different ways 
it is possible to compose a large number of 
vehicular systems. The most simple is the 
8-kilometre version the most complex the 30 + 
30 + 30 kilometre system, which consists of 
three transceivers with amplifier, all indepen- 
dently controllable. 


Netherlands—Norway/VHF/UHF RADIO 


TECHNICAL SPECIFICATION 
Frequency range: 26-70 MHz 
Number of channels: 880 
Preset channels: 2 pairs 
Channel spacing: 50kHz 

Rf output power 

(manpack) 1.5W 

(vehicular simple) 2W 
(vehicular 8km) 1.25W 
(vehicular 30km) 25W 
Modulation: F3 (fm voice) 
Sensitivity: 0.34V for 10dB sinad at 10-kHz 
deviation 


Hand-Held Transceiver MC204 


The MG204 is a small, lightweight, six-channel 
transceiver with high and low rf power output. 
Shock and vibration proof, sealed against water 
and dust, it is designed to meet all relevant 
military specifications. All electronic compo- 
nents are housed in a separate watertight case. 
The separate battery case becomes waterproof 
when attached to the radio set case. Changing 
the battery does not affect the watertightness of 
the radio. 

The MC204 operates in the vhf/fm band is 
supplied with noise squelch and a built-in 
150-Hz tone generator and is compatible with all 
existing vhf/fm equipment. It operates in a 
selected band within the total military vhf/fm 
band. Selecting a different band is possible as 
an option. The special acoustic design of the 
loudspeaker gives an extra high output sound 
over the whole speech band. 

The MC204 has a wide range of user options: 
with internal microphone and speaker as a 
hand-held radio; with external dynamic headset 
or handset as a pocket radio which causes the 
built-in loudspeaker and microphone to be 
automatically switched off; with whip or body- 
worn antenna; in combination with a vehicle 
antenna made possible because of its 500 
output; as a vehicle-mounted radio in combina- 
tion with a booster and connected to the vehicle 
battery and antenna (25km range under nomi- 
nal conditions); or as a long-range manpack in 
combination with a booster. 

The external controls of the MC204 are very 
simple to operate and consist of a channel 
switch for setting one of the 6 preset channels, a 
volume control and a combined squelch, power 
setting and on/off switch. Connection of an 
external headset or handset automatically 
switches off the internal loudspeaker and mic- 
rophone. 


Mobile Radio Link and Multiplexer 
PL-70/ZAG 


The PL-70/ZAG communication system is 
designed mainly for both fixed and temporary 
tactical military use and is in use in a number of 
countries. The system consists of four self- 
contained units: a radio link, a multiplexer, a 
group modem and an auto-repeater. 

The system can be used to connect one 
telephone channel or up to 24 telephone chan- 
nels (cb, automatic or Ib) plus 12 teleprinter 
channels, six field telephone channels and one 
order wire. Simultaneous full-duplex transmis- 
sion on any of 72 radio channels is preset by a 
single switch. 
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Speech processing: 3dB change in output for 
30dB change in input 

Aerials 

(manpack) 1 short and 1 long whip aerial 
(vehicular) centre-fed whip type audio input 
Audio input: via carbon microphone 

Audio output 

(manpack) adjustable up to 50mW 

(vehicular) adjustable up to 2W 

Power supply 

(manpack) dry cells or rechargeable batteries 
(vehicular) 22-33V de 


Temperature range 
(operating) —40 to +55°C 
(storage) —65 to +65°C 
Height: 90mm 

Width: 250mm 

Depth: 310mm 


Manufacturer: Philips’ Telecommunicatie 
Industrie BV, Hilversum 1301. 


TECHNICAL SPECIFICATION 

Frequency range: 30-76MHz (6 types) stan- 
dard 47-56 MHz 

Rf output: 200mW and 1W 

Preset channels: 6 

Frequency spacing: 25kHz (standard) 50kHz 
(if required) 

Sensitivity: <0.35.V for 10dB sinad 
Receiver protection: 50W within frequency 
range antenna separation 2m 

Modulation: F3 
Modulation control: 
clipper 

Bandwidth: 300-3000 Hz 

Frequency deviation: 5kHz 

Frequency accuracy: +1.75kHz 

Af output 

(speaker) =200mW 

(handset) =2mW 

Distortion: <7% 

Voltage: 11-17V 

Type of battery: dry cells, penlight, ni-cad cells, 
ni-cad block 

Battery life: better than 12h 1:9 t/r 

Current receiving: 16mA 

Current transmitting 

(low-power) 250mA 

(high-power) 350mA 

Distance range: up to 5km without booster 
depending on terrain 

Temperature range: —20 to +60°C 

Spurious suppression: 60dB 

Transmitter protection: no damage with open 
or short circuited antenna connector 

Image rejection: —50dB 

Selectivity 

(9dB bandwidth) >15kHz 

(60dB bandwidth) <30kHz 

Height: 190mm 

Width: 100mm 

Depth: 42mm 

Weight (including battery): approx 1kg 


built-in compressor/ 


MC204 hand-held transceiver 


OPERATIONAL SPECIFICATION 
According to DEF133 Class L3 
1600 h mtbf according to MIL-STD-217A 


Manufacturer: Philips’ Telecommunicatie 
Industrie BV, Hilversum 1301. 
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TECHNICAL SPECIFICATION 

RADIO LINK PL-70 

400-500 MHz frequency range 
(transmitter output power) 15W 
(preset channels) 72 

800-950 MHz frequency range 
(transmitter ‘output power) 10W 
(preset channels) 132 

Capacity, base-band: 0.3-136kHz 
Power consumption: 150VA 

Mtbf calculated: >6000h 

System value (connector/connector): 164 dB 


ZAG MULTIPLEXER 
Number of telephone channels: 4 

Number of teleprinter channels: 2 
Number of order wire channels: 1 
Telephone channel bandwidth: 0.3-3.4 kHz 
Teleprinter channel speed: 50—200bd 
Power consumption: 30W 


ZAG GROUP MODEM 
Capacity: max 3 multiplexers connected to 1 
group modem unit, giving system capacity of 
max 24 telephone channels, 12 teleprinter 
channels and 6 field-telephone channels 
Number of order wire channels: 1 

Power consumption: 33W 


ZAG AUTOREPEATER — 

Capacity: 4 circuits, automatic or magneto 
telephones. Remote-control of radio transmitter 
by ringing from exchange or lifting telephone 
receiver. 

Power consumption: 33W 


Manufacturer: A/S Elektrisk Bureau, Nesbru. 


Multi-Channel VHF/UHF Ground or 
Shipborne Communication System 
AMR700 


The Multi-channel Vhf/Uhf Communication Sys- 
tem AMR700 offers extensive variations to suit 
every requirement. The system is based on 
separate units which can be combined in differ- 
ent ways and mounted into 19-inch (48-cm) 
racks: transmitter unit, vhf, uhf or combined 
versions; receiver unit, vhf, uhf or combined 
versions; test and control unit, and two versions 
of power supply unit. 

These units consist of sub-units, which are 
easily replaceable without soldering. Each unit 
is mounted on telescopic slides in the rack with 
the cabling on hinged cable carriers to facilitate 
withdrawal for maintenance, while they are 
operating. 

The transmitter and receiver units have sepa- 
rate synthesizers which improves the flexibility 
of the system. High-speed frequency dividers 
permit phase-locking of the synthesizer fre- 
quency with a single loop to a reference fre- 
quency derived from a highly stable crystal 
oscillator. With this design and with careful 
shielding of the parts of the synthesizer very low 
spurious output is achieved. The synthesizer 
produces 2120 vhf channels with 25-kHz chan- 
nel spacing, and 3500 (or 7000) uhf channels 
with 50- or (25-kKHz) channel spacing. 

The rf power output of the transmitter (for both 
vhf and uhf) is 25 watts on am and 60 watts on 
fm. An air cooling system with a built-in fan 
permits continuous transmission. 

The antenna impedance is 50 ohms, but 
standing wave ratios from one to infinity will 
cause no damage to the transmitter. 

The receiver is designed for good perfor- 
mance in an electrically disturbed environment, 
which makes the system very suitable for collo- 
cation. 


VHF/UHF RADIO COMMUNICATIONS/Norway—Sweden 
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ZAG 4, channel multiplexer 


SWEDEN 


A special guard receiver for continuous 
monitoring of the international distress fre- 
quency (vif or uhf) operates independently of 
the other system functions. 

The test and control unit is intended for use in 
all different versions of the system. It is normally 
provided with connectors for a remote-control 
cable and has plenty of room for interface 
circuits. Different interface printed circuit 
boards are used to fit the system to control units 
AMR346, AMR317 or AMR232, or to a control 
box, designed to provide a number of preset 
channels, or serial or parallel transmission of 
frequency code. 

The test and control unit can also be modified 
to house headset jack, loudspeaker and preset 
channel unit, in case remote operation by con- 
trol is not requested. There are three different 
test facilities for the transmitter and receiver 
units. 


TECHNICAL SPECIFICATION 

Frequency range 

(vhf) 103-160MHz 

(uhf) 225-400 MHz 

Modulation type: am and fm 

Channel separation 

(vhf) 25kHz 

(uhf) 25 or 50kHz 

MAIN RECEIVER 

Sensitivity 

(am) 6 nV emf for 10 dB (s+n)/n at 30% mod with 
1kHz 

(fm) 6uV emf for 16dB (s+n)/n with 2.1kHz 
deviation 


One-signal selectivity narrow 


Frequency accuracy: 3ppm over 12 months 
Antenna impedance: 500 

Mains supply: 220V ac, 50Hz alt 32V dc 
Mtbf 

(receiver vhf or uhf) 5000h ~ 

(transmitter vhf or uhf) 5000h 

(transceiver vhf or uhf) 2500h 

GUARD RECEIVER 

Sensitivity: 6 .V emf for 10dB (s+n)/n at 30% 
mod with 1kHz 

Image and spurious rejection: >70dB 
Spurious emission: <20 xV into 500 
Frequency accuracy: better than +20ppm 
TRANSMITTER 

Power output 

(am) 25W 

(fm) 60W 

Antenna impedance: 500 no damage at any 
vswr 

Modulation capability 

(am) 90% 

(fm) +7kHz vhf, +14kHz uhf 

Ambient temperature (within specification) 
0-+50°C 

(operating) —40 to +70°C 

Vibration (rack units): 5g 10-500Hz max 
0.5mm 

Shock (rack units): 40g 


Manufacturer: Bofors Aerotronics AB, Lidingo. 


wide 

better than 18kHz 
better than 40kHz 
better than 100kHz 


(6dB) better than 9kKHz 
(60 dB) better than 25kHz 
(90dB) better than 100kHz 
Two-signal selectivity 

(75dB) better than 100kHz 
(86 dB) better than 500kHz 


(106 dB) 


better than 10 MHz 


Portable Radio Link Equipment 
PL-65 


The radio link PL-65 is a solid-state portable 
equipment intended for field operation and 
designed for use in conjunction with frequency 
division multiplex equipment to transmit up to 24 
telephone channels. 

It is an fm equipment and operates in the 400 
to 950 MHz frequency range with between 7 and 
10 watts output power. 

The equipment comprises two major units: a 
frequency determining unit (A unit), which is 
available in different versions for different fre- 
quency bands; and a second unit (B unit) which 
is common to all versions of the equipment. 
There are 36 to 65 pairs of rf channels in every A 
unit. Depending on the number of telephone 
channels transmitted (1 to 4 or 1 to 24), two 
different bandwidths are used on the rf channels 
to make best use of the frequency ranges. 

Each transmitter in a chain of stations can be 
operated either locally or remotely from the 
terminal stations. 

The transmitter and receiver use a common 
aerial, normally of the yagi type with a gain of 
13dB. The aerial is lightweight and portable. 

Fixed tuned circuits are used throughout the 
set and selection of the required channel 
involves the setting of two switches. The Aand B 
units are intended for stacking on top of each 
other, or they can be mounted in a 19 inch 
(48cm) rack. 


TECHNICAL SPECIFICATION 

Frequency range: 400-950 MHz 

Pairs of rf channels: 33-65 in each A unit 
depending on frequency band 

Mode: fm 

Temperature range: —40 to +50°C 
Transmitter output power 

(high) —7 to 10W 

(low) 0.7 to 1W 

Frequency stability: +25x10~° 

Receiver noise figure: 9dB 

Spurious response: better than 80dB 

Max telephone channels 

(narrow-band) 4 

(broad-band) 24 

Power supply: 220V +10%, 50-400Hz; or 


35-40V de 
Power consumption: 80W 

A unit B unit 
Height 230mm (9.1in) 175mm (6.8mm) 
Width 435mm (17.1in) 485mm (17.1 in) 
Depth 230mm (9.1in) 230mm (9.1 in) 
Weight 18kg (40Ib) 15kg (331b) 


Ground-to-Air UHF Transmitter and 
Receiver 


The AGA ground-to-air multi-channel radio 
communication system offers extensive varia- 
tions. It is based on nine different units with 
identical dimensions which can be combined in 
different ways and mounted into 19-inch racks. 

The units which form the system are vhf, uhf or 
combined transmitter; vhf, uhf or combined 
receiver, test and control unit and power supply 
unit in two versions. 

These units consist of easily replaceable 
sub-units, each of which is mounted on tele- 
scope slides in the rack with the cabling on 
hinged-cable carriers. This permits easy with- 
drawal of the units while operating, for easy 
maintainability. 

The transmitter and receiver units are pro- 
vided with separate synthesizers, which 
improve the flexibility of the system. 

The frequency of the synthesizer is phase- 
locked with a single loop to a reference fre- 


Sweden/VHF/UHF RADIO 


Manufacturer: SRA Svenska Radio AB, Stock- 
holm 12. 


quency, derived from a highly stable crystal 
oscillator which is possible by the latest high- 
speed dividers. This design, and careful shield- 
ing of the various parts of the synthesizer, permit 
very low spurious output. 

The synthesizer produces 2120 vhf channels 
with 25kHz channel spacing, and 3500 (or 
7000) uhf channels with 50kHz (or 25kHz) 
channel spacing. 

The rf power output of the transmitter (for both 
vhf and uhf) is 25 watts on am and 60 watts on 
fm. An air-cooling system with a built-in fan 
permits continuous transmission. 

The antenna impedance is 50 ohms, but 
standing wave ratios from one to infinity are 
accepted without damaging the transmitter out- 
put stages. 

The receiver is designed for good perfor- 
mance in an electrically disturbed environment, 
making the system suitable for collocation. 

A special guard receiver for continuous 
monitoring of the international distress fre- 
quency (vhf or uhf) operates independently of 
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the other system functions. 

The test and control unit which is intended for 
use in all the different versions of the system is 
normally provided with connectors for a 
remote-control cable and has plenty of room for 
interface circuits. 

The three different test facilities for the trans- 
mitter and receiver units are continuous super- 
vision of the dc supply voltages by comparators 
and leds mounted on the panels of the transmit- 
ter and receiver units, a go/no-go test, which can 
be initiated either from the test and control unit or 
from the control box and to locate faults more 
thoroughly, a test cable can be connected 
between the test and control unit and the unit 
under test. No external test equipment is 
needed at the installation sites since faults in all 
sub-units can be localised by the built-in test 
facilities. 

Mean time between failures (mtbf) is high, 
5000 hours for the transmitter or receiver and 
2500 hours for a complete transceiver and mean 
time to repair (mttr) is low. 
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TECHNICAL SPECIFICATION 

Frequency range 

(vhf) 103-156 MHz 

(uhf) 225-400 MHz 

Modulation type: am and fm 

Channel separation 

(vhf) 25MHz 

(uhf) 25 or 50MHz 

Frequency accuracy: 3ppm over 12 months 
Antenna impedance: 50 0 

Mains supply: 220V ac, 50Hz 

Main receiver sensitivity 

(am) 6uV emf for 10dB (s+n)/n at 30% mod 
with 1kHz 

(fm) 6uV emf for 16dB (s+n)/n at 2.1kHz 
deviation 

Agc dynamic range: +3dB between 6xuV and 
2V 

Guard receiver sensitivity: 6 .V emf for 10dB 
(st+n)/n at 30% mod with 1kHz 

Image and spurious rejection: >70dB 
Spurious emission: <20 pV into 500 
Frequency accuracy: better than +20ppm 
Transmitter power output 

(am) 25W 

(fm) 60W 

Antenna impedance: 50 (no damage at any 
VSWT) 

Modulation capability 

(am) 90% 

(fm) +7kHz vhf, +14kHz uhf 

Spurious emission, harmonics: >70dB below 
fundamental 

Ambient temperature (within specification): 
0-50°C 

(operative) —40 to +70°C 

Vibration (rack units): 5g, 10-500Hz max 
0.5mm 

Shock (rack units): 40g 

RECEIVER 

Height: 621mm 

Width: 545mm 

Depth: 425mm 


TRANSMITTER 

Height: 621mm 
Width: 545mm 
Depth: 530mm 


Manufacturer: Bofors Aerotronics AB, Lidingo. 


UHF Receiver RO609 


The RO609 is a solid-state receiver, operated 
from a 12-volt dc source. An additional power 
supply unit for mains operation is available, 
capable of powering up to five receivers simul- 
taneously. Up to four receivers, or up to three 
receivers and a power supply unit can be 
accommodated side-by-side in a special 19- 
inch (48.2cm) frame for mounting on standard 
19 inch (48.2cm) racks. 


Push-button Control Boxes 


The push-button control boxes for airborne 
operation are provided with individually pre- 
coded push-buttons for the various frequencies 
desired. Changing channels takes less than a 
second and with practice the pilot will not even 
have to look at the control box to locate the right 
push-button. 

All the frequencies which the crew normally 
use are precoded on the push-buttons. Only 
frequencies used in unusual situations need to 
be set using the manual frequency selector, and 
these settings can be made while communica- 
tion is proceeding on any of the push-button 
frequencies. The frequency determination can 
be transferred to the manual selector in a split 
second using the control box push-button for 
that purpose. 

AGA push-button-equipped control boxes, 
which can be used for communication systems 
operating within any band are normally used to 
control the AMR system radio stations which are 
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TECHNICAL SPECIFICATION 

Frequency range: 225-400 MHz 

Channel spacing: 50kHz; 25kHz on request 
Number of channels: 1 

Frequency stability: better than +15 x 10-° 
per day within +15°C 

Operating mode: A3 

Sensitivity: better than 24V at 30% mod for 
10dB s/n ratio 

Frequency response: flat within +3dB_ for 
300-3000 Hz 

Af output: max 10dBm 


available for vhf, uhf and vhf/uhf. These stations 
operate on both fm and am. 

The central units and transceivers make use 
of a frequency synthesizer which provides up to 
9400 channels with 25kHz spacing. Solid-state 
circuitry is featured throughout. Channels can 
be changed in less than one tenth of a second. 

Each push-button actuates an integral rod 
with 12 contacts, which can be set in two 
positions, one to close and one to open a control 
circuit when the push-button is pressed. The 
various combinations of contact settings pro- 
vide the individual code for the required fre- 
quency. 


TECHNICAL SPECIFICATION 
Push-buttons: 18 

Power consumption, lighting: 3W 
Altitude: 0-20 000m 

Humidity: 0-100% 

Vibrations: 5g in the 20-500Hz range 
Shock: 40g 

Temperature range: —55 to +70°C 


Grouna-to-air transceiver AMR701 


Power supply 

(dc) 12V 

(ac) 117, 220 or 240V, 50/60Hz (with additional 
power supply unit) 


Receiver Power supply 
RO609 RY980 

Height 110mm 110mm 
Width 175mm 175mm 
Depth 356mm 225mm 
Weight approx 4kq approx 3kg 
Manufacturer: Philips Elektronikindustrier AB, 
Jarfalla. 


Push-button control box AMR 206 


Height: 91mm 
Width: 136mm 
Depth: 164mm 
Weight: 3.2kg 


Manufacturer: Bofors Aerotronics AB, Lidingo. 


Multi-Channel 
ceiver AMR342 


VHF/UHF Trans- 


The AMR342 transceiver for airborne communi- 
cation is available in three versions, a combined 
vhf/uhf transceiver and separate vhf and uhf 
only versions. 

Circuitry is all solid-state and a frequency 
synthesizer produces 9120 channel frequen- 
cies. Channel separation is 25kHz. 

AMR342 comprises a digital frequency 
synthesizer, a main receiver, a guard receiver, 
high-power transmitters, self-test equipment 
and a power supply (115 volts ac three-phase 
400 Hz or 28 volts dc), all housed within a single, 
compact unit. This unit provides a complete 
radio station which needs to be supplemented 
only by control units. 

The frequency synthesizer provides 2120 vhf 
channels and 7000 uhf channels, which are 
selected by a binary code from a control box or 
frequency selector. 

AMR342 is provided with modulators and 
demodulators for am and fm. Selection of am or 
fm is either automatic or manual, depending on 
the control unit used. Automatic am/fm selection 
is obtained when a precoded push-button con- 
trol box is used. The vhf/uhf control unit AMR346 
and most frequency selectors are provided with 
manual am/fm changeover switches. 

Two receiver selectivity positions are pro- 
vided, broad and narrow. AMR342 is equipped 
with two solid-state wide-band transmitter mod- 
ules, one for vhf and one for uhf. 

On am, carrier output is 25 watts (vhf) or 20 
watts (uhf). Outputs are 50 watts on fm, vhf and 
uhf. 

Loads with vswr values from one to infinity are 
accepted without damage to the transmitter 
output stages. 

The electronic, digital channel selection sys- 
tem operates at very high speed. Zeroing inona 
new frequency takes less than a tenth of a 
second. 

The vhf/uhf control unit AMR346, is a solid- 
state frequency selector with 64 preset chan- 
nels, fm-switch and test facilities. The preset 
channels are very easily programmed from the 
panel of the control unit, which also has a 
microphone pre-amplifier and function selector. 

The push-button control boxes have either 18 
or 24 push-buttons each of which can be coded 
for the required frequency and modulation. 

The control boxes enable more than 125 
bases and more than 840 different frequencies 
to be precoded within the same control box. The 
pilot needs only set a group selector to the 
desired base and press a push-button for the 
required service. 

A special guard receiver is included for con- 
tinuous monitoring of the international distress 
frequency. This receiver operates indepen- 
dently of other transceiver functions. 

AMR342 is also equipped with elaborate 
self-test facilities. 


Combining Units for AMR Range of 
Transmitters and Receivers 


The combining units included in the AMR range 
comprise a digital frequency synthesizer, a 
complete receiver and a transmitter generator 
all mounted within a single box. By combining 
different controls and wide-band amplifiers it is 
possible to build up radio stations to suit varying 
requirements. 

Because the circuitry in the combining units is 
fully transistorised and contains no moving parts 
they are reliable, stable and their dimensions 
and weight are considerably reduced. 

The small dimensions usually make remote- 
control unnecessary and a manual frequency 
selector can be built onto the front panel of the 
central unit, to give sufficient compactness for 
cockpit installment. Push-button control boxes 
in the system are a standard provision. 

Vhf, uhf and vhf/uhf units, which are included 
in the AMR range can be used for both fm and 
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Control Unit AMR 346 


Standby Transceiver 
AMR 208 
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Transceiver AMR 342 


Cockpit fl Equipment room 


AMR342 transceiver configuration with AMR346 control unit and AMR208 standby receiver 


For many years AGA has been the main 
supplier of airborne radio equipment to the 
Royal Swedish Air Force. The latest applications 
are the highly sophisticated Saab 35 Draken 
and Saab 37 Viggen aircraft. Equipment is also 
being delivered to other air forces, including 
NATO air forces. 


TECHNICAL SPECIFICATION 

Frequency range 

(vhf) 1038-156 MHz 

(uhf) 225-400 MHz 

Modulation type: am and fm 

Channels: 9120 

Channel separation vhf, uhf: 25kHz 
Frequency accuracy: 3 ppm during 12 months 
(—40 to +70°C range) 

Antenna impedance: 50 0 

Nominal mains supply 200/115V ac 400Hz 
3-phase or 28V dc 

Power consumption 

(transmitting) 400VA 

(receiving) 100VA 

Mtbf, combined version: 1300h 

Height: 194mm 

Width: 124mm 

Depth: 319mm 

Weight: 11kg 

MAIN RECEIVER 

Sensitivity 

(am) 5uV emf for 10dB (s+n)/n at 30% mod with 
1kHz 

(fm) 5uV emf for 16dB (st+n)/n at +2.1kHz 
deviation 


am and 25 or 50kHz channel spacing can be 
chosen. The frequency synthesizer uses a 
single crystal to provide up to 9400 channels. 

The system uses digital computer techniques 
to utilise all within-range frequencies. Tuning is 
entirely eliminated and the crystal never needs 
changing. AGA was first to market these types of 
synthesizer-equipped and fully transistorised 
equipment. 

Vhf units AMR201 and AMR222 provide 1200 
or 2400 channels, depending on whether 25 or 
50 kHz channel spacing is chosen. Uhf unit 
AMR408 provides either 3500 or 7000 channels 
depending on the channel spacing. Vhf/uhf unit 
AMR308 provides either 4700 or 9400 channels. 

The electronic, digital system operates at very 
high speed. Zeroing in on anew frequency takes 
less than a tenth of a second. 

AGA provides a broad selection of wide-band 
transmitter amplifiers for use in combination with 
the combining units. As a result, both main 
stations can be built around the same central 


1-signal selectivity broad narrow 
(kHz) (kHz) 
6dB +20 +10 
60dB +40 +16 
90dB +100 +100 


2-signal selectivity: minimum 70GB with refer- 
ence to 5uV emf at centre frequency=100kHz 
and broad-band operation 

3-signal selectivity: minimum 70cB with refer- 
ence to 5uV emf at centre frequency=50kHz 
and broad-band operation 

Image frequency rejection: minimum 80dB 
Spurious rejection: minimum 80dB 


GUARD RECEIVER 
Frequencies: 121.5 or 243 MHz 

Modulation type: am 

Sensitivity: 5..V emf for 10dB (s+n)/n at 30% 
mod with 1kHz 

Transmitter power output, am 

(vhf) 25W 

(uhf) 20W 

Power output, fm 

(vhf) 50W 

(uhf) 50W 

Vswr no damage to transmitter at any vswr 
Ambient temperature range: —40 to +70°C 
Altitude: 0-30 000m 
Relative humidity: 0-100% 
Vibration: 5g 10-2000HZz, 
0.75mm 

Shock: 40g 


max amplitude 


Manufacturer: Bofors Aerotronics AB, Lidingo. 
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unit. AGA also provides an extensive line of 
adapter units to match the equipment to the 
desired inputs, audio outputs and switching 
requirements. 


The following combinations are possible: 
Combining unit transmitter amplifier 


AMR 201, 222 AMR221 3W 
AMR202 5W 
AMR203 20W 
AMR204 20W 

AMR308 AMR221 3W 
AMR202 5W 
AMR203 20W 
AMR204 20W 
AMR309 10/20W 
AMR409 4W 
AMR410 10W 

AMR408 AMR409 4W 
AMR410 10W 


Manual Frequency Selectors 


The AMR line of frequency selectors includes 
units for the 100 to 160 MHz vhf band, for the 225 
to 400 MHz uhf band and for vhf and uhf bands. 
Selectors for other frequency ranges can also 
be supplied. Most of the standard selectors are 
provided with am/fm changeover switches. 

This wide assortment of frequency selectors is 
broad enough to cover all normal radio station 
requirements. They have two principal uses as 
the main control unit in simple systems and to 
supplement multi-channel, push-button control 
boxes. 


Five-Channel Transceivers 
AMR205, AMR208 and AMR417 


The five-channel transceivers included in the 
AMR range comprise complete stations includ- 
ing receiver, a 3- or 4-watt transmitter and a 
channel selector which can be used as the main 
station in small aircraft or as a standby station in 
larger radio communication systems. 

These units which can be designed for 
remote-control, Keeping cockpit space required 
to a minimum, have ihe channel selector sub- 
unit in the cockpit and the transceiver where 
space is at less of a premium.. The AMR417 (for 
uhf) is equipped, as standard, for remote- 
control. | 

The AMR205 and AMR208 provide five preset 
crystal-controlled am channels within the 110 to 
160 MHz vhf band. 

The AMR417 provides five am channels within 
the 235 to 335 MHz uhf band. 

The AMR transceivers are supplied with pre- 
set channels tuned to the frequencies specified 
by the user. The markings provided at the 
various channel selector positions can be 
designated in MHz or as the desired service: air 
traffic control at a given airfield for example. 

If the aircraft is moved to another base, or if 
other conditions require the preset frequencies 
to be changed, a radio technician can easily 
adapt the transceiver to the new requirements. 
This is accomplished by replacing the cali- 
brated crystals (two for each channel) used for 
the frequencies in question and a simple tuning 
procedure. Modern semi-conductor engineer- 
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TECHNICAL SPECIFICATION 


AMR201 AMR222 AMR308 AMR408 
Frequency range (MHz) 
(100-160) X x x 
(225-400) X x 
Frequency selector X 
Channel separation, kHz standard 50 50 25 25 
Channels 1200 1200 9400 7000 
Frequency accuracy, (x 10°) 20 20 3 3 
Modulation am/fm am/fm am/fm am/fm 
Mains supply 
3-phase 200V 400Hz X X 
28V dc X x 
Power consumption, (VA) 18 18 70 60 
Sensitivity at 10dB (s+n)/n (nV) 4 a 2.5 
Selectivity 
(+10kHz at 6dB) x 
(+22kHz at 6dB) X x X X 
Weight (kg) 3.4 3.4 9 8 


Altitude: 0-20 000m 

Relative humidity: 0-100% 
Vibrations: 5g in the 20-500Hz range 
Shock: 40g 

Mains variation 

(ac) 200/115V +5% 

(dc) 21-31V 


Manufacturer: Bofors Aerotronics AB, Lidingo. 


Carefully selected turning torques combined 
with precise settings and easily recognisable 
designations displayed in lighted windows 
assure fast reliable frequency tuning. 

The AMR215 and AMR217 (used with vhf) are 
equipped with two knobs the left-hand 60- 
position knob for coarse settings from 100 to 
159MHz and the right-hand 20-position fine 
adjustment knob for 50-kKHz channel spacing. 

The AMR305, 313 and 327 (used with vhf, uhf 
and vhf/uhf) are equipped with two dual-knobs, 
the left-hand coarse adjustment knob for the 
hundred and tens digits and the left-hand fine 
adjustment knob for setting the units digit. The 


ing and top quality components are used 
throughout all AMR transceivers. 

All transceivers are provided with screw set- 
ting of volume and squelch level. 

In addition, the AMR208 is provided with a 
volume control, a, transmitting/receiving push- 


TECHNICAL SPECIFICATION 


AMR205 
Frequency range 
(110-156 MHz) X 
(235-335 MHz) 
Channels 5 
Modulation am 
Remote-control 
Power output (W) 3 
Sensitivity at 10dB (s+n)/n (uV) 3 
Audio output power (mW) 75 
Audio bandwidth (Hz) 300-3500 
Power supply 28V dc X 
Power consumption (W) 
(transmitter) 60 
(receiver) 6 
Height (mm) 84 
Width (mm) 99 
Depth (mm) 270 
Weight (kg) 30 


Temperature range: —55 to +70°C 
Altitude: 0-20 000m 

Relative humidity: 0-100% 
Vibrations: 5g in 20-500Hz range 
Shock: 40g 

Mains variation, dc: 21-31V 


Manufacturer: Bofors Aerotronics AB, Lidingo. 


right-hand coarse adjustment knob is used to 
set the first decimal, after which the right-hand 
fine adjustment knob provides the 25kHz 
spacing. 

Intermediate numbers between the uhf and 
vhf bands are omitted to assure rapid 
changeover (directly from 150 to 225MHz). 

On the AMR406 (used with uhf), settings are 
made in the same manner as on the above 
types, except that the channel spacing is 
50kHz. 


Manufacturer: Bofors Aerotronics AB, Lidingo. 


button, an interphone push-button and a tape- 
recorder switch. 

The channel selector in the AMR208 standby 
transceiver also serves as the changeover 
switch between the main station and the 
standby station. 


AMR208 AMR417 
X 
X 
5 5 
am am 
X 
3 4 
3 2.5 
75 100 
300-3500 400-4000 
X X 
65 100 
iG 10 
133 200 
146 67 
150 441 
3.7 4.8 
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VHF/UHF Control Unit AMR346 


The AMR346 Vhf/Uhf Control Unit is designed 
for use with the combined vhf/uhf multi-channel 
airborne transceiver AMR342. 

The manual frequency selector covers the 
100 to 160 MHz and 225 to 400 MHz vhf and uhf 
frequency ranges with 25-kHz channel spacing. 
The selector uses solid-state switching circuits. 

The preset channels are programmable 
directly from the manual selector by setting the 
manual/preset selector in position pro and 
operating the enter push-button. 

A check of the frequency of a selected preset 
channel is obtained by pushing the fc push- 
button. The memory used for the 64 preset 
channels is based on cmos technology. A 
long-life battery, with an operating time of five 
years supplies the cmos circuits when the 
control unit is disconnected from the aircraft 
power supply system. 

The seven segments display uses long-life 
lamps in conjunction with fibre optics. The 
display is easily readable in bright sunshine. 

A separate fm switch included for fm mode 
operation of the transceiver facilitates, for 
instance, use of maritime frequencies in the 156 
to 160 MHz frequency band for direct communi- 
cation between aircraft, helicopters and ships. 

A compressor microphone pre-amplifier for 
vogad (voice operated gain adjustable device) 
is included in the control unit. 


Transmitter Amplifiers AMR202, 
AMR203 and AMR204 


In the AMR range, the central units (which 
comprise multi-channel receivers with fre- 
quency generators) can be combined with a 
number of transmitter amplifiers. As a result, 
only a few units are needed to obtain custom- 
built airborne radio stations that cover widely 
ranging requirements. Building-block design 
also simplifies altering the communication sys- 
tem when operating conditions or demands are 
being changed. 

The five-watt low-power amplifier is intended 
for either main stations in small aircraft or 
standby stations in larger radio systems. Central 
units and amplifiers can be combined to build 
complete vhf radio stations. 

The high-power amplifier which is intended for 
main stations provides 20 watts. At fm the carrier 
output is 50 per cent higher. The amplifiers 
comprise a modulator, an output stage, an 
antenna filter and a main supply unit. All AMR 
amplifiers are of the wide-band type and cover 
the appropriate frequency range without tuning. 


MANUAL 


Control functions for the bite (built-in test 
equipment) of the complete radio system are 
available on the front panel. The bite includes 
in-flight monitoring, confidence check and fault 
localisation. 


TECHNICAL SPECIFICATION 

AMR202 
Frequency range 
vhf 100-160 MHz X 
Transmitter output, (W) 
(am) 
(fm) 
Modulation am+fm 
Power supply 
(28V dc) 
(200/115V, 400Hz 3-phase) 
Weight (kg) Si) 
Ambient temperature: —55 to +70°C 
Altitude: 0-20 000m 
Relative humidity: 0-100% 
Vibrations: 5g in 20-500Hz range 
Shock: 40g 
Main variation 
(ac) 200/115V +5% 
(dc) 21-31V 


x< xan 


Manufacturer: Bofors Aerotronics AB, Lidingo. 


VHF Radiotelephone SE-125 


The SE-125 is the Swiss army’s current vhf 
radiotelephone. 

The unit can be switched in a 1.6MHz range, 
which can be divided into two 0.8MHz ranges 
giving eight preset channels which can lie within 
the available range of the set. This permits 
frequency allocation for various military and civil 
operations. 


TECHNICAL SPECIFICATION 
Frequency range: 68—-76MHz, 77.5-87.5MHz 


AMR346 (vhfluhf) control unit 
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PRESET 


Manufacturer: Bofors Aerotronics AB, Lidingo. 


AMR203 AMR204 
X X 
20 20 
30 20 
X X 
X 
X 
6 ti 


SWITZERLAND 


Number of channels: 8 

Operating mode: simplex 
Transmitter power: 0.8W 
Sensitivity for 20dB s/n: 0.3 .V 
Temperature range: —25 to +55°C 
Power supply: dry battery or 
accumulator 

Operating time with 10% transmission: 25h 
Height: 287mm 

Width: 142mm 

Depth: 57mm 

Weight: 2.4kg 


ni-cad 


Manufacturer: Autophon AG, Zurich. 


SE-125 radiotelephone 
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VHF/FM Manpack Transceiver RT- 
6/PRC-2061 


The RT-6/PRC-2061 radio communication set is 
a manpack, frequency modulated equipment, 
which provides voice communication in the 26 to 
76MHz frequency range. The equipment is 
automatically tuned from four selector switches 
on the front panel, to any one of 2000 channels. 
Besides selecting the-desired operating chan- 
nel by number, no adjustment of tuning is 
necessary. 

The equipment has been developed around a 
monolithic digital frequency synthesizer, which 
derives the required frequencies during the 
transmit as well as receive modes from a single, 
highly stable crystal oscillator. 

It consists of a front panel and a chassis with 
the intermodular wiring, a watertight case and 
11 modules. 

Apart from the manually operated switches 
and the stepping switch adjusting the matching 
network for the whip antenna, the equipment 
contains no moving parts. It is completely trans- 
istorised and all tuning is performed with var- 
icaps (voltage variable capacitors). Approxi- 
mately 60 per cent of the active functions are 
performed with commercially available mono- 
lithic, integrated circuits. 

The RT-6/PRC-2061 may be operated with a 
short (3 foot/0.9 metre), a long (10 foot/3 metre) 
or a 50-ohm vehicular antenna. There are two 


UK/PRC350 Clansman VHF/FM 
Military Manpack 


The UK/PRC350 can operate on any one of 841 
channels spaced at 25kHz intervals in the 36 to 
57MHz band. The desired frequency is set up 
by four knobs on the side of the case which can 
be operated even while the operator is wearing 
arctic mittens, or in the dark by counting clicks 
from the end-stops. 

Having set the four frequency control knobs 
the operator has merely to set the only remaining 
control, the system switch, to one of its four 
positions: off/whisper/loud/noise on. In the 
whisper position the audio output to the phones 
is reduced by a factor of about ten and the 
microphone sensitivity is increased by about the 
same amount. This position is used in situations 
close to the enemy where a minimum amount of 
noise is desirable. The loud position enables the 
set to be used in conditions of high ambient 
noise levels, such as may be encountered in 
active service. Noise-cancelling microphones 
can be supplied for use in these conditions. In 
the noise on position the squelch or muting 
circuit is disabled and receiver noise is heard in 
the absence of a signal. This means that the 
position can be used to confirm that the receiver 
is still operating if a message has not been 
received for some time. 

The ancillaries include a terylene harness for 
carrying the set on the hip or back, manganese 
alkaline batteries capable of operating for up to 
12 hours or rechargeable nickel cadmium bat- 


UK/PRC351/352 Clansman VHF/FM 
Military Manpacks 


The UK/PRC351/352 covers the 30 to 76MHz 
frequency band in which 1841 channels spaced 
at 25kHz intervals are available. Selection of 
operating channels is, as in the UK/PRC350, by 
means of four digital switches. 

Manpack station UK/PRC351 consists of a 
receiver/transmitter, a rechargeable battery, a 
headset, handset and 1.2 metre whip antenna. 
The power output of this station is about 4watts 
and the range to a similar station is about 8km. 
The power output can be increased to 20 watts 
by means of an amplifier carried on the same 


VHF/UHF RADIO COMMUNICATIONS/UK 


UNITED KINGDOM 


terminals on the front panel, one for a vehicular 
antenna system and one socket for the whip 
antenna. The required matching networks for 
the three types of antenna are automatically 
switched through a keyed antenna socket. 

The unit has full remote-control capabilities; 
the ten preset channels or any one of the 2000 
channels may be remotely selected by selecting 
the logic state of the synthesizer input terminals. 

For operating the RT-6/PRC-2061 on a dry 
battery or any battery with specified voltage-life 
characteristics a battery tester has been incor- 
porated. The battery tester generates an audible 
signal, which is related to the remaining battery 
life. 

A special feature of the RT-6/PRC-2061 is the 
availability of ten preset channels selected by a 
special knob on the front panel. The preset 
channels are controlled by one program card 
which is accessible and removable from the 
interior of the transceiver through a sealed hatch 
on the front panel. 

This set is currently in service with the Danish 
and other armies. 


TECHNICAL SPECIFICATION 

Frequency range: 26—75.975MHz 

Number of channels: 2000 

Number of pre-selected channels: 10 
Channel separation: 25kHz 

Battery voltage: 12.5 +2.5V 

Operation time (1:9 T/ratio dry battery): 24h 


teries with a life of 9 hours (at a 1:9 transmit/ 
receive ratio), and selected battle antennas. 
Normally the 1.2 metre whip antennais used and 
a rotating mounting socket on the set enables 
the rod to be rotated through 90 degrees when 
the operator is lying down. The headset and 
handset provided with a complete station can 
be connected to the set at the same time to 
enable an officer or second operator to monitor 
the circuit. 


TECHNICAL SPECIFICATION 

Operating mode: F3, narrow-band fm at 5kHz 
deviation 

Service: single frequency simplex 

Frequency stability: +5ppm 

Sensitivity: 1 .V emf for 10dB s/n ratio 

Rf power output: 2W 

Power supply: 15V primary battery 12h life at 
1:9 transmit/receive ratio. Alternative recharge- 
able battery available 

Temperature range: —40 to +55°C (plus temp- 
erature rise due to solar radiation falling directly 
on equipment for 6h/day equivalent to 
1130W/m? when perpendicular) 

(Dimensions including battery) 

Height: 267mm 

Width: 142mm 

Depth: 70mm 

Weight (including battery and whip antenna): 
3.1kg 


OPERATIONAL SPECIFICATION 
Complies with DEF 07-55 and US Military Stan- 
dard 202E and 810 


frame as the receiver/transmitter and connected 
to it by a coaxial cable. This complete 20-watt 
station is designated UK/PRC352. A 24-volt 
3.3Ah rechargeable nickel-cadmium battery is 
available. This gives an 18-hour life at low-power 
and a 9-hour life at high-power (at a 1:9 
transmit/receiver ratio). 

The UK/PRC351/352 have remote-control and 
re-broadcast facilities: a pair of terminals on the 
face of the set opposite the main controls enable 
either a remote handset of another UK/ 
PRC351/352 to be connected by a pair of 
telephone wires up to 3km long. A switch 
adjacent to the terminals enables local opera- 


Battery life indicator 

audible, 10V (1-3 pulses) 

12.5V (4-6 pulses) 

15V (9-12 pulses) 

Current consumption 

(receive) <225mA at 12.5V dc 

(transmit) <700mA at 12.5V de 

Receiver sensitivity: 0.6 .V emf 

Audio output: 4-10 mW terminated with 600 0 
Spurious attenuation 

(image frequency) >60dB 

(all other frequencies in the range 1.15— 
1000MHz) >80dB 

Adjacent channel selectivity: >70dB 

Front end protection: 5W 

Transmitter rf power output: minimum 1.5W 
with battery voltage 12.5V 

Carrier frequency stability: + 1500Hz 
Harmonic rejection: >60dB 

Spurious frequency rejection: >80dB 
Temperature range 

(operating) —40 to +65°C 

(storage) —65 to +75°C 

Height: 103mm 

Width: 280mm 

Depth (excluding battery box): 230mm 


_ Weight (excluding battery): 5.6kg 


Whip antenna: 3 and 10ft (0.9 and 3m) 
External antenna: 500 


Manufacturer: Marconi Space and Defence 
Systems Limited, Stanmore, Middlesex. 


UK/PRC350 vhf/fm military manpack 


Manufacturer: Racal-Tacticom Limited, Read- 
ing, Berkshire. 


tion, remote-control, automatic re-broadcast, 
intercom or call to be selected. The first two 
positions are self-explanatory. In the re- 
broadcast position two sets connected together 
may be used to form a radio relay to extend the 
range or to enable operators on another net 
using a different frequency. In the intercom 
position the local operator may speak to the 
remote operator without the information being 
radiated. 

Station radio UK/PRC352 is normally used 
with a ground-mounted antenna. This antenna 
gives the station a range of about 16km to a 
similar station. 


a 


TECHNICAL SPECIFICATION 

Operating mode: F3, narrow-band fm at 5kHz 
deviation 

Service: single frequency simplex 

Frequency stability: +5 ppm over temperature 
range 

Sensitivity: 1 .V emf for 10dB s/n ratio 

Rf power output 

(UK/PRC351) 4W 

(UK/PRC352) 20W 

Power supply: 24V rechargeable sealed 
ni-cad battery, 3.3Ah life at 1:9 transmit/receive 
ratio. 3.3Ah low power: 18h; high power: 9h 
(alternative dry batteries available) 
Temperature range: — 40 to +55°C (plus temp- 
erature rise due to solar radiation falling directly 
on equipment for 6 h/day equivalent to 1130 
W/m? when perpendicular) 

(dimensions including batteries, power ariplifier 
and carrier frame) 

Height: 395mm 

Width: 240mm 

Depth: 120mm 

Weight, basic station 

(UK/PRC351) 7.5kg (UK/PRC352) 9kg 


OPERATIONAL SPECIFICATION 
Complies with DEF 07-55 and US Military Stan- 
dard 202E and 810 


Manufacturer: Racal-Tacticom Limited, 
Reading, Berkshire. 


UK/PRC351 vhf/fm military manpack 


Clansman UHF/AM Manpack 
Transmitter/Receiver UK/PRC344 


The PRC344 is a lightweight uhf/am radio station 
designed as part of the range of new generation 
military equipment. It is inter-operable with the 
Plessey PTR1751 airborne transmitter/receiver 
and the PVS1760 and PVS1730 series of ship- 
borne and ground multi-channel equipments. 

It is suitable both for ground-to-air links bet- 
ween combat troops and their supporting 
ground attack aircraft and for control communi- 
cations for emergency airfields and helicopter 
landing pads. It may also be used in small naval 
craft for the control of marine corps assault 
troops and naval landing parties. 

The RT344 is an all-solid-state am 
transmitter/receiver operating in the 225 to 
399.95 MHz band with 50kHz spacing, giving a 
choice of 3500 highly-stable synthesized 
speech channels. Remote-contro! facilities 
operable up to 3km are incorporated; re- 
broadcast and homing beacon facilities are also 
provided. 

The transmitter output of 2.5 watts with the 
battle or elevated omni-directional antenna 
gives an operational range of greater than 
160km (100 miles) for ground-to-aircraft work- 
ing at an altitude of 9000 metres (30 000 feet) 
and 16km (10 miles) for ground-to-ground 
(line-of-sight) working. 

Operation is extremely simple, with channel 


UK/VHF/UHF RADIO 


COMMUNICATIONS 139 


selection by three decade rotary switches with 
two further controls for mode selection and 
volume level. The frequency indication may be 
illuminated by switched dial light. 

As a manpack the radio is operated from 
rechargeable nickel-cadmium batteries of 1.0 or 
3.3Ah capacity. Alternatively the radio may be 
powered by the hand generator system which 
includes a one Ah rechargeable nickel- 
cadmium battery. 

With its manpack carrier and battery the PRC 
344 can be used as a clip-in vehicle installation. 
Avehicle-mounted discone antenna is used and 
the battery is float-charged by adc charging unit 
from the vehicle supply. 

The radio may also be used as a ground 
station feeding the elevated discone antenna. 
The PRC344 uses the standard range of ancil- 
laries. 


TECHNICAL SPECIFICATION 

Frequency range: 225-399.95 MHz 

Number of channels: 3500 digital synthesizer 
Channel spacing: 50kHz 

Operating mode: am >80% 

Frequency stability: better than +2kHz 
Receiver sensitivity: 24.V pd for better than 
10dB (s+n)/n ratio minimum, 15cB typical 
Selectivity 

(at 6dB) =30kHz 

(at 60dB) <70kHz 


Transmitter power output: 2.5 W (carrier) typi- 
cal, 2W minimum 

Power requirements: 28V dc (22-29V) 
Consumption 

(transmit) 28W 

(receive) 5W 

Battery life (3.3Ah):12h at 1:9 transmit/receive 
ratio 

Altitude: up to 3000m (10 OOOfTt) 
Temperature range: —33 to +52°C plus allow- 
ance for solar radiation 

excluding battery, (envelope size including 
connectors etc) 

Height: 77mm (3.03in) 

Width: 223mm (8.8in) 

Depth: 240mm (9.45in) 

Weight: approx 4kg (8.81b) 


including 3.3 AH battery and audio unit 
Height: 77mm (3.03in) 

Width: 223mm (8.8in) 

Depth: 363mm (14.29in) 

Weight: approx 7.58kg (16.7|b) 

Additional facilities: VOGAD control with over 
26dB dynamic range. Beacon and re-broadcast 
facilities with intercom facility in re-broadcast 
mode. Remote-contro!l up to 3km of field cable 


OPERATIONAL SPECIFICATION 

Designed to British Military Specification DEF 
STAN 00-1 categories A1, A2, B1, B2, B3 and 
C1. Meets the requirements of DEF 133 Class L3 
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Manufacturer: Plessey Avionics and Com- 
munications, Ilford, Essex. 


UK/PRC344 Clansman uhflam manpack 


TRA967/1 and TRA967/3 VHF/FM 
Manpacks 


The TRA967 Manpack provides. vhf 
frequency-modulation transmission and recep- 
tion in the 36 to 76MHz frequency range. It is 
primarily designed as a manpack but may be 
used as a fixed or vehicle station with selected 
ancillary items. 

A total of 1600 synthesizer-controlled chan- 
nels are available within the frequency range. A 
pre-tuned antenna matching unit obviates the 
need for a separate antenna-matching control. 

Frequency can be changed very quickly by 
day or night; the four frequency digits are 
illuminated by tritium Beta lights which do not 
require a power supply. 

Re-broadcast facilities are incorporated 
which may be utilised, by the use of two equip- 
ments, to extend considerably specific com- 
munications service areas. Completely sealed, 
the TRA967 is dustproof and waterproof. The 
conservatively rated components ensure 
extremely reliable performance under the most 
severe environmental and operational condi- 
tions. Techniques are employed utilising digital 


UHF/AM Pack Set A43R 


The two-watt A43R (Admiralty type 634) 
transmitter/receiver fulfils the requirement for a 
lightweight, robust manpack operating in the 
military uhf band. Accessories included with the 
equipment allow the A43R to be used as a 
transportable, vehicular and fixed station, and 
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and linear integrated circuits and current-saving 
Circuitry. 


TECHNICAL SPECIFICATION 

Channel spacing: 25kHz 

Operating mode: F3 (narrow-band fm) 
Frequency stability: +0.0015% (+15ppm) 
Sensitivity: s/n ratio >12dB for 1uV emf with 
3kHz deviation at 1kHz 

Transmitter power output 

(TRA967/1) 1W minimum 

(TRA967/3) 3W minimum 

Power supply: 12V dc 

Antenna: 1m sectional whip 

Temperature range 

(operating) —10 to +55°C 

(storage) —40 to +70°C 

(dimensions including battery) 

Height: 285mm 

Width: 166mm 

Depth: 76mm 

Weight (including whip, handset and ni-cad 
battery): approx 3.5kg (7lb 100z) 


Manufacturer: Racal-Tacticom Limited, Read- 
ing, Berkshire. 


built-in facilities permit the transmitter to be used 
as a Cw or mcw radio beacon. 

A turret tuner allows instant selection of up to 
six channel frequencies anywhere within the 240 
to 300MHz range, with a minimum channel 
spacing of 100kHz. Any number of preset tuning 
units can be carried, and can be easily and 
quickly substituted for those units already in the 


TRA967 vhf/fm manpack 


turret. All six channels can be changed in a few 
minutes and as no test equipment for this 
operation is needed the changes can be per- 
formed at field workshops. 

The A43R provides am telephony transmis- 
sion and reception with facilities for beacon 
service on cw and mew. The transmitter has a 
power output of at least 2 watts over the entire 


frequency range. A fluorescent indicator shows 
the transmitter rf output, and also gives an 
indication of the battery state. 

The 12-volt supply is normally obtained from a 
rechargeable nickel cadmium battery housed in 
a clip-on container attached to the underside of 
the equipment. 

The complete transmitter/receiver is housed 
in a sealed light-alloy case fitted with a desic- 
cator. 

A vertical tape antenna is available for use 
when the A43R is used as a manpack, together 
with a lightweight mast-mounted discone 
antenna for static use. 


TECHNICAL SPECIFICATION 

Frequency range: 240-300 MHz 

Sensitivity: >5 V for 10dB s/n ratio 
Selectivity: not >6 dB attenuation at 60kHz b/w 
Rf power output: minimum 2W carrier over 
frequency range 

Input voltage: 12V dc 

Consumption 

(receive) 2.6W 

(transmit) 34-39W according to type of trans- 
mission 


VHF/UHF Manpack/Vehicle Radio 
(Supertalk PTR2411) 


Supertalk is a rugged and compact high per- 
formance vhf/fm transceiver for medium-range 
communications under combat conditions. It 
can be used in a manpack or vehicle station. In 
the manpack role it is primarily designed for use 
by command and control communications at 
headquarters, company and platoon level in the 
infantry regiment over ranges up to 20km using 
the 1.5 metre whip antenna provided. As a 


vehicle station the radio can be fitted as either a 


permanent or a clip-in installation in both 
armoured and soft-skinned vehicles. Built-in 
spike and surge suppression allows a 24-volt 
(nominal) vehicle supply to power the radio 
direct. A 50 ohm rf output on the radio enables it 
to be connected to any suitable vehicle antenna 
such as the Plessey PV1415 or the Plessey 
manufactured Clansman range of ground- 
mounted and elevated antennas. 

Supertalk covers the extended military fre- 
quency band of 30 to 87.975MHz with channel 
spacing of 25 and 50kHz. The synthesized 
operating frequency is selected by press-button 
setting and led readout of frequency. The led 
readout automatically turns on when frequency 
selection is required and turns off after selection 
is achieved. 

The radio also has eight preset channels 
stored in a cosmos memory which is maintained 
for many months by an internal, long-life, 
rechargeable cell. The operator may display the 
stored channel frequency by operating the dis- 
play switch on the front panel. 

Supertalk, including the built-in antenna tun- 
ing unit, is automatically tuned whenever the 
frequency is reset. 

The switchable bandwidth and modulation 
characteristics allow compatible operation with 
the Clansman, Larkspur, and current US Army 
vhf radios and also give the facility to pass 16 
kilobit data. 

Speech processing and automatic level con- 
trols permit the radio to be correctly modulated 
by voice inputs from whisper to shout. The 
transmitter has built-in protection against short 
and open circuits and the receiver is protected 
against high power hf or vhf signals from col- 
ocated transmitters. A connector is provided at 
the rear of the radio for operation into the British 
Army Clansman harness. 

The radio also has a built-in remote-control 
system allowing remote operation of voice and 
pressel at distances up to 3km. Two radios can 
be used together to form are-broadcast station. 

Extensive use has been made of integrated 
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Battery life: approx 2 h assuming a 3:1 receive/ 
transmit ratio 

Frequency control: crystal, 6 preset switched 
frequencies, each anywhere in range 


Transmission path 
Ground-to-ground 


Whip antenna 
6.5km (4 miles) 


Ground-to-air 

152m (S00ft) 37cm (25 miles) 
1524m (5000ft) 72km (45 miles) 
3048m (10 OO0ft) — 
9144m (30 OOOft) — 
Temperature range: —20 to +55°C 
Height: 390mm (15% in) 

Width: 220mm (8% in) 

Depth: 130mm (5% in) 

Weight: 7kg (15% Ib) 


OPERATIONAL SPECIFICATION 

The A43R complies with the relevant clauses of 
British Ministry of Defence Specification DEF 
133 for this class of equipment 

NATO stock number: 5820-99-949-1359 


circuits resulting in a highly reliable equipment. 
Built-in check facilities give audio indication of 
low battery bolts, poor antenna match and loss 
of phase-lock in the synthesizer. If a failure does 
occur ease of maintenance is ensured by the 
use of plug-in printed circuit boards enabling 
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Modes: telephony (A3), cw (AO), mew (A2) (cw 
and mcw unkeyed beacon). A2 tone frequency 
preset within range 300-3000 Hz 

Operational range (in average country and 
atmospheric conditions) 


Discone antenna 


16-24km 


(10-15 miles) 


45km (28 miles) 
72km (45 miles) 
100km (62 miles) 
257m (160 miles) 


Manufacturer: Redifon Limited, London SW18 
4JQ. 


fault diagnosis and repair to be speedily 
effected by board substitution. 

A hand-held channel selector unit provides 
the operator, with Supertalk manpack on his 
back, with the eight preset channels, plus audio 
volume control and pressel at his fingertips. 
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TECHNICAL SPECIFICATION 

Frequency range: 30-87.975 MHz 

Channel spacing: 25kHz 

Number of channels: 1920 

Preset channels: 8 

Channel selection: by press-button with led 
readout 

Operating modes (fm simplex voice and 16k bit 
data 

(narrow) 25kHz channel spacing with 5kHz 
deviation and 150Hz tone squelch (Clansman) 
(wide) 50kHz channel spacing with 10kHz 
deviation (Larkspur) 

(wide tone) 50kHz channel spacing with 10kHz 
deviation and 150kHz tone squelch (US system) 
(data) 16k bit 
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Frequency stability: +1.5kHz 

Receiver sensitivity: typically 0.54.V emf mod 
input for > 10dB (s+n)/n ratio 

Power output 

(high) nominally 20W. 

(medium) 4W 

(low) 0.5W 

Power supply: 24V rechargeable battery pack 
or 24V nominal vehicle supply 

Battery life: up to 12h on 9:1 receive to transmit 
ratio 

Temperature range: —40 to +55°C 
(dimensions without battery) 

Height: 80mm 

Width: 275mm 


Depth: 250mm 
Weight: approx 5kg 


OPERATIONAL SPECIFICATION 
Generally meets the requirements Of British 
Military Specification DEF STAN 07-55. 


Manufacturer: Plessey Avionics and Com- 
munications, Ilford, Essex. 


VHF/FM Vehicle Radio (PVS1410) 


The PVS1410 is a lightweight vhf/fm tactical 
transmitter/receiver providing simplex voice 
communication. Designed primarily for multi-set 
installations in armoured or soft-skinned vehi- 
cles it is equally suitable for ground stations or 
vehicle-borne re-broadcast stations. The 
equipment has been fully tested by the British 
Army Royal Signals. 

The radio operates over the 30 to 76MHz 
range with channel spacing of 25 or 50 kHz. The 
operating frequency is selected by four decade 
switches on the front panel. The bandwidths and 
modulation characteristics may be selected by 
a switch on the front panel to provide inter- 
operability with the current US Army vhf radios. 

The equipment is tuned by a fully automatic 
servo-system providing optimum reception of 
wanted signals and maximum rejection of inter- 
fering signals. Frequency control is by a digital 
synthesizer giving a high degree of stability over 
the entire frequency band. 

The transmitter gives a choice of three power 
outputs: low-power 0.3 watts, medium-power 
3.0 watts and high-power 24 watts. When 
mounted in a vehicle fitted with one of the 
recommended whip antennas a range in excess 
of 32km (20 miles) in typical rolling country can 
be obtained on high-power. The radio has good 
co-siting- performance enabling all radios in a 
multi-set installation to be operated simultane- 
ously without mutual interference and with fewer 
frequency allocation problems. 

One PVS1410 in a multi-set installation can be 
receiving a distant station at limit range (30km) 
when another PVS1410 in the same installation 
is transmitting; the frequency separation bet- 
ween the two equipments being typically 5 per 
cent (not more than 7 per cent) of the operating 
frequency. 

The PTR1410 is small and easy to install in 
both soft-skinned or armoured vehicles. It will 
meet the conditions experienced in wheeled or 
tracked vehicles whether travelling over sur- 
faced or unsurfaced roads or open country. The 
equipment is built to withstand the operational 
shocks encountered under battle conditions 
and rough handling during transportation by 
land, sea or air. 

Special attention has been given to operator 
training resulting in an equipment that can be 
operated efficiently by personnel of any arm of 
the service with half an hour's training. Ease of 
maintenance has been ensured by the use of 
simple plug-in printed circuit boards enabling 
fault diagnosis or repair to be speedily effected 
by board substitution. Protection is provided 


UK/VRC353 Clansman VHF/FM 
Vehicle Radio 


The Clansman VRC3853 is in quantity production 
for the UK Ministry of Defence as the only vhf/fm 
radio system to be installed in the fighting 
vehicles of the three services. It will form the 
backbone of British military combat communica- 
tions anywhere in the world for at least ten years 
from the late 1970s. The system is equally 
suitable for fixed or mobile ground stations, with 
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against antenna mismatch and _ short-circuit. 
Speech processing and automatic level controls 
permit the equipment to be fully modulated by 
voice inputs varying from a whisper to a shout. 

Two audio connectors are provided on the 
front panel enabling the equipment to be used 
with a choice of audio gear from the UK Army 
range or with alternative low-cost equivalents. 
The equipment will also interface directly with 
the A or B harness system. When used with the 
harnesses, facilities are provided for re- 
broadcast, remote-control operation and inter- 
com. Re-broadcast operation may also be 
obtained by means of an interconnecting cable 
with switch. Other types of vehicle harness can 
be accommodated if required. 

The equipment will operate into any antenna 
system of 50 ohm input impedance. 


TECHNICAL SPECIFICATION 

Frequency range: 30—75.975MHz 

Channel spacing: 25kHz 

Operating modes: fm simplex voice with mode 
switch providing 3 operational modes 
(narrow) 25kHz channel spacing with 5kHz 
deviation and 150Hz tone squelch (Clansman) 
(wide) 50kKHz channel spacing with 10kHz 
deviation, 6dB emphasis and noise squelch 
(Larkspur) 

(wide tone) 50kHz channel spacing with 10kHz 
deviation and 150Hz tone squelch (US System) 
Frequency stability: +1.5kHz from —20 to 
+55°C 


provision for manual or unattended automatic 
re-broadcast. It transmits and receives voice or 
data up to 20 kilobits per second. The radio is 
operationally compatible with the Clansman vhf 
manpacks, the C42 No 2 Larkspur, the PRC77, 
VRC-12 and the SEM25. 

The radio uses the 30 to 75.975MHz fre- 
quency range providing 1840 channels at 
25kHz channel spacing. Frequency selection is 
by digital synthesizer with an accuracy better 
than five parts in 1 million over 24 months use. 


Receiver sensitivity: (s+n)/n ratio not less than 
10dB for an emf of 0.7 nV (typical) 
Selectivity at 6dB passband 

(narrow) 15kHz 

(wide) 30kHz 

Selectivity at 80dB st6pband 

(narrow) +20kHz 

(wide) +40kHz ; ; 
Power supply: 24V (nominal) dc vehicle bat- 
teries with negative earth 

Power input 

(transmit) 150W max 

(receive) 32W max 

Rf power output at 50 (typical) 

(high) 24W 

(medium) 3W 

(low) 0.3W 

Temperature range 

(operating) —20 to +55°C 

(storage) —40 to +55°C 

Height: 127mm 

Width: 240mm 

Depth: 362.5mm 

Weight (t/r unit): 12kg 


OPERATIONAL SPECIFICATION 
Meets British Defence Equipment Specification 
DERLSailad 


Manufacturer: Plessey Avionics and Com- 
munications, Ilford, Essex. 


The high-power output of 50 watts is a unique 
feature of the radio. When in use with broad- 
band end-fed vehicle whip antenna ranges well 
in excess of 50km are normal. The elevated 
version of this antenna mounted on a 10 metre 
mast will provide ranges in excess of 80km. The 
50 watts output is also of vital importance when 
countering enemy jamming of communications. 

Two or more VRC353 radios may be operated 
at maximum power without mutual interference 
provided the antennas are separated by at least 


2 metres and the frequencies by 5 per cent. 

The automatic re-broadcast facility permits a 
re-broadcast station to be used as an automatic 
repeater station to extend the range otherwise 
achievable between two terminal radios. 

Remote-control over 3km (2 miles) of D10 
assault cable, or 5km (3 miles) of CT10 cable is 
possible. 

All controls are grouped on the front panelina 
logical arrangement. A single frequency selec- 
tor control of novel design allows rapid selection 
from the 1840 channels available, even when 
using protective gloves. In darkness the fre- 
quency may be selected by click-counting from 
zero. Failure to select a frequency within the 
frequency range of the radio will cause the dial 
light to flash and an alarm to be heard in the 
earphones. 

Tuning is automatically controlled from the 
synthesizer logic. Retuning time is within 10 
seconds during which time transmission is not 
possible and the dial light will continue to flash 
as a warning. The radio reaches operating 
conditions within a minute from switch on, after 
which the frequency stability is within five parts 
in one million. 

An essential part of the complete vehicle 
weapon system is the intercommunication and 
control functions within an armoured fighting 
vehicle which are provided in the radio control 
harness. Combat experience has shown that the 
vehicle control harness must provide the crew 
with the means to react quickly to the rapidly 
changing situations encountered in armoured 
combat. It must also be as battleworthy as the 
armoured fighting vehicle. 

A comprehensive range of control boxes, 
adapters, cables and ancillary items are avail- 
able to make purpose-designed control harnes- 
ses. Flexibility is ensured by mechanical inter- 
changeability and common mechanical and 
electrical interfaces between harness units, 
radios and audio gear. 

Units are easily changed and faults can be 
diagnosed down to sub-assembly level. After 
only a brief period of instruction, it is possible to 
operate the equipment efficiently even in the 
dark or ina vehicle moving across open country 
subject to high ambient noise from the vehicle or 
guns. 

Any vehicle radio installation can be created 
to suit user requirements for one, two or three 
VRC353 transmitter/receivers in any armoured 
or soft vehicle. Installations can include built-in 
or remote loudspeakers, remote-control or 
operating facilities and provision for re- 
broadcast. 


UK/VRQ301 Mobile VHF/FM Radio 
Station 


The UK/VRQ301, developed by Racal from the 
Clansman RT351 radio set, is one of the most 
advanced vhf mobile radios available and is 
suitable for use in all types of military vehicle, 
armoured or soft-skinned, and in other mobile 
applications such as helicopters. 

The complete station is of a lightweight, com- 
pact and rugged design which meets all relev- 
ant military specifications. The UK/VRQ301 is 
available as a low- (four watt) or high-power (20 
watt) station. 

Comprising a receiver/transmitter RT351, rf 
amplifier AM352 (high-power station only), 
power supply unit BCC534, vehicle interfate 
box BCC550 and automatic antenna matching 
and tuning unit BCC543, the UK/VRQ301 pro- 
vides 1841 synthesizer-controlled communica- 
tion channels in the 30 to 76MHz frequency 
range at 25kHz spacing. 

The system's receiver/transmitter is the RT351 
Clansman vhf radio set which has been adapted 
for use in mobile stations by adding a bolt-on 
front panel to provide direct frequency readout 
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TECHNICAL SPECIFICATION 

Frequency range: 30—75.975 MHz 

Operating mode (voice) fm narrow with 150Hz 
tone, fm wide, fm wide tone with 150Hz tone, fm 
wide data, fm narrow data 

Data 

(analog) up to 750 bd, input through an adapter 
telegraph radio (atr) 

(digital) up to 20kbps 

Telegraph up to 150bd, using atr 

wide frequency shift (+425Hz at 2kHz) 
narrow frequency shift (+42.5Hz at 425 and 
2805 Hz) 

Facsimile with appropriate applique units 
Sensitivity: 6dB audio (s+n)/n ratio for input of 
O0.54uV emf via 500. Reduced<15dB by 
unwanted input signal of 15V, at 5% frequency 
separation, at the input terminal. 

Stability: 5x 10° (digital synthesizer control) 
Rf channels 

(at 25kHz) 1840 channels 

(at 50kHz spacing) 920 

Rf power: 50, 15, 1 or 0.1W nominal by front 
panel switch selection into 500 load. 35W into 
load with 2:1 vswr 


and a remote switch extension mechanism to 
enable the remote-control switch to be operated 
from the front of the set. The receiver/transmitter 
can therefore be replaced by a standard RT351 
from a vhf manpack station if required. 

The UK/VRQ301 has been designed to be 
used directly with the BCC400 Series harness 
and the Larkspur A or B harnesses. It can also 
be used with the Clansman radio control har- 
ness or any other vehicle harness. The station 
operates from a nominal 24 volt (20 to 33 volt), 
positive or negative earth, dc supply. The auto- 
matic antenna matching and tuning unit (aamtu) 
has a silent tune facility controlled by the 
operator. In this mode, while the aamtu circuits 
are adjusting themselves to the optimum match- 
ing and tuning position, no rf radiation occurs. 
The unit also introduces a high degree of 
selectivity into the antenna circuit, a vitally 
important feature where two stations are oper- 
ated in close proximity. Fully automatic, the 
aamtu can be mounted close to the antenna 
base without regard to accessibility. 


TECHNICAL SPECIFICATION 
Operating modes: F3, narrow-band fm at 5kHz 
deviation. 


Dual UK/VRC353 installation in a Scorpion tank 
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Temperature range 
(operating) —40 to +55°C 
(storage) —40 to +65°C 
Height: 21cm 

Width: 24cm 

Depth: 36cm 

Weight: 22.2kg 


OPERATIONAL SPECIFICATION 

Designed to satisfy DEF 133 L3 environmental 
standards it will keep within performance 
specification when subjected to ambient work- 
ing temperatures of —40 to +55°C plus direct 
solar radiation, shock and vibration in armoured 
tighting vehicles travelling across open country, 
the impact of non-penetrating shell, or the shock 
of delivery by normal parachute techniques; 
driving rain, high humidity, dust and immersion 
in water to depths of 1.5 metres, variations in 28 
volt power supply between 21.5 and 32 volts 
with 4-volt ripple or +600-volt spikes; open or 
short circuit conditions on the antenna output. 


Manufacturer: Marconi Space and Defence 
Systems Limited, Stanmore, Middlesex. 


Facilities: local, re-broadcast and 
intercom operation. 

Frequency stability: +5ppm over —40 to 
+55°C plus solar radiation. 

Sensitivity: 1.V emf for 10dB (s+n)/n ratio. 
Rf power output: 4 or 20W 

Power supply 

(inputs) 20-33 V, positive or negative earth (12V 
operation available as an option) 

(output) 24V stabilised. 

Temperature range: —40 to +55°C (plus a 
temperature rise due to solar radiation falling 
directly on the equipment for 6h a day equival- 
ent to 1130W/m? when perpendicular). 
Height: 178mm (+12mm when fitted with run- 
ners) 

Width: 248mm 

Depth: 386mm 

Weight: 13.5 +3.4kg for TN 402 


remote, 


OPERATIONAL SPECIFICATION 
Meets all relevant clauses of Defence Standard 
DEF 133L3 and US Military Standard 188B. 


Manufacturer: Racal-Tacticom Limited, Read- 
ing, Berkshire. 
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Ground-to-air VHF/UHF 
transmitter/receiver (CGR 1020) 


The CGR 1020 series has been designed to 
meet both military and civil requirements for 
single-channel, crystal-controlled, ground-to-air 
equipment operating in the vhf and uhf fre- 
quency bands. 

The equipment range comprises a receiver, 
20-watt transmitter and 100-watt power amp- 
lifier. The three chassis contain all the non- 
frequency sensitive elements of their respective 
units and are therefore common to both the vhf 
and uhf frequency bands. Discrete plug-in 
modules, containing the frequency sensitive 
circuit elements are inserted through the front 
panel of the appropriate chassis as required to 
select vhf and uhf frequency bands. The 
receiver chassis will accept only one plug-in 
module at a time, and the transmitter and power 
amplifier chassis will accept up to two, one vhf 
and/or one uhf, albeit for non-simultaneous 
operation. 

One of the most significant advantages result- 
ing from the universal chassis solution to the 
design problem is in the logistics area, where 
there is a very high proportion of components 
and sub-assemblies, and pcb’s are common. 

The transmitter and power amplifier employ a 
power tetrode in the final output stages of the 
respective units in the interests of low initial 
capital cost, ease of in-field maintenance and 
greater effective reliability. The valves are very 
conservatively rated and are blown to extend 
component life and reliability. The cooling sys- 
tem has been designed to be as quiet as 
possible by using high-volume low-pressure air, 
minimising noise and removing the high- 
frequency element from the spectrum. 

A new generation multi-channel version, the 
CGR 1020M, is now available. The equipment’s 
control unit can operate digitally and provides 
frequency/channel control by dial selection with 
up to 30 channels. 


TECHNICAL SPECIFICATION 

RECEIVER 

Services: A38am 

Frequency range 

(vhf) 117-137 MHz 

(uhf) 225-400 MHz 

Channei spacings: 25 or 50kHz 

Frequency stability and accuracy: equipment 
drift less than 12 ppm over any 30°C change in 
temperature 

Sensitivity: (s+n)/n ratio with input of 10dB nV 
emf (M=30% at 1 kHz) 

Selectivity reference centre frequency 

—6dB > +15kHz 

+25kHz > —60dB 

Temperature range: —10 to +55°C 
Humidity: 95% from —10 to +40°C 

Height: 3.5in (8.8cm) 

Width: 19in (48.2cm) 

Depth: 12.1 in (30.6cm) 

Weight (receiver overall with uhf module fitted): 
15.75\b (7.1kg) 


TRANSMITTER 
Services: A3am 

Operating mode: continuous at max modula- 
tion depth 

Frequency range 

(vhf) 117-137 MHz 

(uhf) 225-400 MHz 

Channel spacings: 25 or 50kHz 

Frequency stability and accuracy: drift 12 
ppm over any 30°C change in temperature 
Power output: 20W into 500 

Temperature range: —10 to +55°C 
Humidity: 95% from —10 to +40°C 

Height: 10.5in (26.6cm) 

Width: 19in (48.2cm) 

Depth: 17in (43.1cm) 

Weight: 48.3/b (21.8kg) 


POWER AMPLIFIER 
Services: A3am 
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CGR 1020 ground-to-air vhf/uhf transmitter/receiver 


Transmitter section of CGR 1020M vhf/uhf multi-channel system 


Operating mode: continuous at max modula- 
tion depth 

Frequency range 

(vhf) 117-137 MHz 

(uhf) 225-400 MHz 

Amplifier drive power 

(vhf) 7.5-15W (input impedance nominally 
50) 

(uhf) 7.5-20W (input impedance nominally 
50 Q) 


Power output: 100W into 500 
Temperature range: —10 to +55°C 
Humidity: 95% from —10 to +40°C 
Height: 10.5in (26.6cm) 

Width: 19in (48.2cm) 

Depth: 17in (43.1cm) 

Weight: 65.81b (29.7kg) 


Manufacturer: Cossor Electronics Limited, Har- 
low, Essex. 


Groundsat VHF/FM Radio System 
PTR3411 


The usual way of extending the range of bat- 
tlefield vhf communications is to employ a re- 
broadcast station where the original signal is 
re-transmitted to the soldier via an operator 
using a multi-set installation. Such a re- 
broadcast station is bulky and expensive and 
needs several widely spaced frequency chan- 
nels rather than one as for a normal network. 

Groundsat overcomes these problems and 
provides common-channel automatic repeater 
facilities for both the command post and soldiers 
on the battlefield Using an un-manned station 
which operates on the same frequency. It pro- 
vides reception and transmission of messages 
simultaneously on the same channel. It is 
deployed by one man and is no larger than a 
conventional manpack and while it is being 
carried to its position of deployment it may be 
used as a conventional vhf/fm manpack. It is 
operated by pressing the talk switch twice. 

The method of operation has not yet been 
formally disclosed. A number of companies has 
been working in the satellite Communication 
field on more economical ways of utilising the 
available frequency spectrum. One solution cur- 
rently under evaluation by civil satellite com- 
munication users is the use of dual polarisation 
which, it is hoped, will allow two groups of time 
division multiplexed telephone signals in identi- 
cal frequency bands to be transmitted simul- 
taneously from one aerial, one horizontally polar- 
ised and the other vertically polarised. Ground- 
sat may well use an adaptation of this technique 
since it is understood that there is an optimum 
separation distance between receiving and re- 
transmitting aerials of about 20 metres, an 
indication that phase is important. 

Groundsat is the result of nearly two years of 
privately funded research and stemmed from 
separate work being done on simplifying army 
communications equipment. 


TECHNICAL SPECIFICATION 

Frequency range: 30-75 MHz 

Channel spacing: 25 or 50kHz 

Number of channels: 1840 or 920 
Frequency stability: better than 15ppm 
Modulation: fm voice 5kHz deviation and 
150Hz tone squelch 

Modes: common channel re-broadcast from 
simplex sets, simplex transceiver, and common 
channel duplex transceiver 

Re-broadcast ratio: >100dB 

Power supply: 24V rechargeable battery pack 
Battery life: nominally 15h 

Temperature range: —20 to +65°C 
Transmitter power output: high 1W, medium 
100mW, low 10mW 

Receiver sensitivity: 1V for 10dB (s+n)/n 
ratio 

Audio output: 100mW into 750 

Height: 95mm 

Width: 275mm 

Depth: 250mm 

Weight: approx 5.5kg 


OPERATIONAL SPECIFICATION 
Generally meets the requirements of DEF. Stan 
07-55 


BCC349 Portable 
VHF/FM Transceiver 


Designed to augment the Clansman range of 
radio equipment and to be fully compatible with 
existing manpack and vehicle installations, the 
BCC349 is an extremely rugged, lightweight 
and compact vhf/fm transceiver intended for 
personal communications in combat conditions. 
The complete equipment can be conveniently 
slung from the shoulder or mounted on back or 
chest by means of an adjustable, quick-release 
holster which is compatible with the soldier's 
web equipment. The transceiver is small enough 
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Manufacturer: Plessey Avionics and Com- 
munications, Ilford, Essex. 


to be easily carried in a special holster or a 
combat jacket pocket. 

Operating over the frequency range 37 to 
46.975MHz, the BCC349 has all the benefits of 
synthesizer control and provides 400 speech 
channels at 25kHz spacing. The use of synthes- 
izer techniques entirely eliminates the require- 
ment for crystal changing. The frequency devia- 
tion, channel spacing and squelch system are 
fully compatible with vhf equipment in the 
Clansman range and with other radios of similar 
performance. It has the added capability of 
being able to trigger a Clansman UK/PRC351/ 
2/3 re-broadcast station. 


PTR3411 Groundsat transceiver 
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The lightness and compactness of the 
BCC349 provide dismounted troops with a 
command communications facility at platoon or 
section level without reducing fighting ability. 
The small size of the transceiver and the low 
profile antenna enable the set to remain incon- 
spicuous for operations requiring seclusion, not 
significantly altering the user's silhouette. This 
compactness has been achieved by extensive 
use of the latest circuit techniques such as 
large-scale integration, which provides the addi- 
tional benefit of exceptional reliability under the 
most adverse conditions. The use of large-scale 
integration to replace many hundreds of dis- 
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crete components makes a significant contribu- 
tion to the high reliability of the BCC349. The 
equipment has been designed for a minimum 
mtbf of 2500 hours at a 90 per cent confidence 
level under battlefield conditions. 

The BCC349 has built-in internal protection 
against open and short circuit antenna condi- 
tions and is protected against hf or vhf signals 
from co-located transmitters. An additional facil- 
ity for transmitting a 1kHz signal tone to alert a 
listening operator provides a simple signalling 
facility for use in silent ambush operations. The 
facility requires the addition of an extra push- 
button on the pressel box. 

The radio is rust- and corrosion-resistant and 
has been designed to withstand all conditions of 
wind, weather, shocks and general rough treat- 
ment which may be expected during transit or in 
battle conditions. The set is completely water- 
proof and dustproof and is not affected by rain, 
humidity or salt water spray. The extremely wide 
temperature range permits the BCC349 to be 
used in the most severe environmental and 
climatic conditions. 

Battery power saving circuits provide con- 
tinuous on/off switching during no signal condi- 
tions. As soon as a signal is received the set 
stays in the receive condition and remains in this 
condition for ten seconds after cessation of the 
signal. This reduces the average receive current 
to approximately 50 per cent of normal during no 
signal conditions, and contributes to a battery 
life of 20 hours use at 1:1:9Tx/Rx/Stby cycle. A 
battery adaptor lead can be provided for use 
with a Clansman battery pack or vehicle battery, 
and battery chargers are available which enable 
different combinations of batteries to be 
charged simultaneously. The battery may be 
changed rapidly by means of a quick-release 


PRM4060/PRM4062 Portable 
VHF/FM Transceiver and Receiver 


The PRM4060 Fm Transceiver develops a 
minimum rf power output of 250mW on any one 
of six crystal-controlled channels anywhere 
within its 15MHz frequency range. The trans- 
ceiver is simple to operate with only three 
controls: a six-position channel selector, an 
on/off switch combined with a receive audio 
gain control, and a push-to-transmit button. An 
integral microphone/earphone and a socket for 
the connection of external audio ancillaries are 
provided. By using a phase locked loop techni- 
que acommon channel crystal is employed for 
both transmitter and receiver, halving the 
number of channel crystals otherwise required. 
Automatic electronic tuning of the rf stage of the 
receiver minimises channel alignment proce- 
dures when channel frequencies are changed. 
A short helical spring antenna is provided which 
makes the PRM4060 quite unobtrusive and 
easily carried in the hand or about the person. 
An integral automatic antenna matching unit 
ensures that the transceiver is efficiently cou- 
pled to the antenna on all channels without 
manual adjustment. 

The PRM4062 is an economic vhf/fm personal 
receiver which may be used in conjunction with 
the PRM4060 or with other transceivers of 
appropriate frequency range. The PRM4062 
operates on one pre-aligned crystal-controlled 
channel, and its operation is extremely simple. 
There is only one operating control, an on/off 
switch combined with an audio gain control. 
External connections have been reduced to one 
by including the antenna in the earpiece con- 
nection lead. Single or double earphone 
assemblies are available. To ensure noise-free 
operation under no-signal conditions a carrier 
operated squelch circuit is incorporated, the 
operating threshold of which is preset. 

Both units operate in the 40 to 55MHz fre- 
quency range. Both are powered by battery 
cassettes which may contain nickel-cadmium 
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retaining screw and the small size of the battery 
allows spares to be carried where extended 
operating periods are required. Power reversal 
is normally impossible using the standard bat- 
tery packs but protection is provided against 
inadvertent reversal of input power polarity. 


TECHNICAL SPECIFICATION 

Operating mode: F3 narrow-band fm simplex 
Audio equipment 

(a) lightweight headset with boom microphone 
(b) lightweight headset with throat microphone 
(c) standard Clansman headset or handset (with 
(a) or (b) a special pressel box can be supplied 
providing tone signalling) 

Battery 

(primary) 12V manganese alkaline 
(secondary) 12V ni-cad 

(cassette) containing 10 ‘pen’ cells 

Battery life: 20h with manganese alkaline bat- 
tery at 1:1:9Tx/Rx/Stby cycle 

Power supply: 12V dc nominal 
Consumption 

(nominal Tx current) 195mA at 12V 

(nominal Rx current) 7OmA at 12V 

(mean stby current) 35mA at 12V 
Temperature range: —20 to +55°C with solar 
radiation 

Antenna options: 91cm whip. 36cm helical 
radiator, trailing wire 


(dimensions including manganese alkaline bat- — 


tery) 

Height: 241 mm (9.5in) 

Width: 89mm (3.5in) 

Depth: 40.5mm (1.6in) 

Weight: 1.5kg (3.2|b) with battery and antenna 


OPERATIONAL SPECIFICATION 
Complies with DEF133 


rechargeable cells, or alternative primary 
throwaway cells as required. The cassettes clip 
onto the base of the transceiver or the receiver 
and their covers are secured by thumbscrews. 
They are easily and quickly changed. Suitable 
battery chargers enable up to 10 or up to 75 
cassettes to be recharged simultaneously. Both 
transceiver and receiver are sealed units and 
are dust and waterproof. 


TECHNICAL SPECIFICATION 

TRANSCEIVER (PRM4060) 

Operating mode: F3 (narrow-band fm) simplex 
Receiver sensitivity: 1.V emf for 12dB s/n 
ratio 

Power supply: 10-12V dc 

Transmitter output power: 250mW minimum 
Battery 

(MA4061A) cassette containing 8 ni-cad 
rechargeable cells 

(MA4061B) cassette containing 8 AA size prim- 
ary cells 

Battery life: with MA4061A ni-cad recharge- 
able battery, approx 12h for 1:9 transmit/receive 
ratio 

Temperature range 

(operating) —10 to +55°C 

(storage) —40 to +80°C 

Height: 230mm (Qin) 

Width: 76mm (3in) 

Depth: 50mm (1.9in) 

Weight 

(with dry cell battery) approx 0.6kg (1.33!Ib) 
(with ni-cad battery) approx 0.8kg (1.76Ib) 


RECEIVER (PRM4062) 

Operating mode: F3 (narrow-band fm) 
Sensitivity: 1 .V emf for 12dB s/n ratio 
Supply voltage: 10-12V dc 

Antenna: wire type incorporated in earpiece 
lead 

Battery 

(MA4061A) cassette containing 8 ni-cad 
rechargeable cells 

(MA4061B) cassette containing 8 AA size dry 
cells. 


BCC349 portable vhf/fm transceiver 


Manufacturer: Racal-Tacticom Limited, 
Reading, Berkshire. 


PRM4060 vhf/fm transceiver 


Battery life: approx 24h 

Temperature range 

(operating) —10 to +55°C 

(storage) —40 to +80°C 

Height: 175mm (6.9in) 

Width: 76mm (3in) 

Depth: 36mm (1.4 in) 

Weight (with dry cells) approx 0.4kg (14.20z) 


Manufacturer: Racal-Tacticom Limited, Read- 
ing, Berkshire. 


Portable Microwave Link (AA1004) 


The type AA1004 microwave link provides 
facilities for transmitting various signals over 
line-of-sight paths, including radar information, 
multi-channel telephony and data, with unity 
gain over the system. Where a line-of-sight path 
does not exist it is possible to employ two links in 
a back-to-back relay configuration. This can be 
used in situations where high ground intervenes 
in the path or where it is necessary to transmit 
the signal around an obstruction. Extensive use 
of solid-state circuitry ensures complete porta- 
bility combined with high reliability and low 
power demands. 

Radar information can be relayed via the 
microwave link from a remote site to an airfield. 
The antenna north marker and azimuth informa- 
tion is transmitted by an interface unit, over the 
audio channel of the link, simultaneously with the 
actual aircraft position information which is 
transmitted over the video channel. 

Where there are a number of telephones in a 
building remote from the main exchange and itis 
impracticable to run cables, the telephone cir- 
cuits can be relayed by two microwave links ona 
go-and-return path. This is achieved by using a 
telephony multiplexer which can carry any 
number of channels up to 300, including the 
signalling information. 

Three types of antenna are available with 14, 
24 or 36 inch (370, 600 or 914mm) diameters. 


TECHNICAL SPECIFICATION 

TRANSMITTER 

Operating frequency: 10.5-10.7 GHz 
Frequency stability: +2.5MHz (over the temp- 
erature range —20 to +50°C) 

Power output: not less than 5mW cw 

Power supply: 22-28V dc 


UHF Communication Receiver 
(1990S Series) 


Model 1990S covers the 470 to 1000MHz fre- 
quency range and provision is made for recep- 
tion of am, fm and pulse transmissions. The 
receiver employs single conversion with an 
intermediate frequency of 36.5MHz except fm 
mode when there is a further conversion to 
21.4MHz. 

Separate detectors are employed for each 
mode. Manual gain adjustment is provided with 
independent rf if agc circuits and a carrier 
controlled muting circuit. 

The video circuits provide separate positive 
and negative outputs at low impedance. A small 
monitor loudspeaker is fitted on the panel and 
outputs are available for connection to headset, 
external loudspeaker and 600 ohm lines. Two 
separate amplifiers are used one of which 
provides the line output alone and is equipped 
with preset level control. The external louds- 
peaker is muted when the headset is connected 
and the internal loudspeaker can be muted by 
means of a panel switch. Other facilities include 
a dual frequency crystal calibrator and a panel 
meter which can be switched to read carrier 
level or 600 ohm line level, and also serves as a 
centre-zero tuning indicator for fm. The tuning 
system is gear-driven and frequencies are dis- 
played on a metal film scale which has a length 
of 915mm (36in) for each range. Modular con- 
struction is used throughout and the equipment 
is intended for installation in standard 483mm 
(19in) racking. Accessories include a cabinet 
for bench mounting, a plinth loudspeaker, and 
special aerial systems. 

A panoramic display unit is also available and 
to provide the 21.4MHz input required on this 
unit a converter can be supplied to convert 
down from the 1990S 36.5MHz output. 
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Antenna : 3 different diameter sizes are avail- 
able 


Diameter 370mm (14 in) 
Length 320mm (12.5in) 
Weight 5kg (111b) 
RECEIVER 


Operating frequency: 10.5-10.7 GHz 
Frequency stability: +2.5MHz 

Output level: 1V peak-to-peak into 75 for 
8MHz 

Noise figure: 10dB 


AA1004 portable microwave link installed on existing mast structure 
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600mm (24 in) 
600mm (24 in) 
8kg (18lb) 


914mm (36in) 
914mm (36in) 
11.5kg (25|b) 


Manufacturer: The MEL Equipment Company 
Limited, Crawley, Sussex. 


cilities er 
Riedie ee 


1900S uhf communication receiver 


TECHNICAL SPECIFICATION 

Stability 

(free-running oscillator) 1x 105/°C 
(synchronizer) 0.5x107/°C (—10 to +55°C) 
Sensitivity (10dB (s+n)/n with standard o/p): 


Mode b/w 470— 
1000MHz 

am (30% mod at 1kHz) 400kHz 5 uV 

fm (22.5kHz deviation) 400kHz 5yV 


Selectivity dependent on filter complement 
(wide) 5MHz at 6dB 

(intermediate) 400kHz at 3dB ((\/c filter) 
Dynamic range: 35dB (with agc disabled). 
Taken for 5% total distortion with 60% mod at 
1 kHz 

Audio output 

(external loudspeaker, 3) 1.5W at 10% distor- 
tion 

(line 6000 with ct) 2OmW at 5% distortion 
(headset) low/medium Z 

(response) within 3dB, 200 Hz-8 kHz 


Temperature range 

(operating) —10 to +50°C 

(storage) —20 to +70°C 

Power supplies 

(ac) 100/130V or 200/260 V (40-60 Hz) 
(dc) 12V with negative earth 
RACK-MOUNTING STYLE: WITH SYNCHRONIZER) 
Panel: 483 x 133mm (19x5.25in) 
Rack intrusion: 411mm (16.88in) 
Weight: 19.5kg (431b) 


BENCH MOUNTING STYLE 
Height: 164mm (6.5in) 
Width: 502mm (19.75in) 
Depth: 457mm (18in) 
Weight: 25kg (56/b) 


OPERATIONAL SPECIFICATION 
Designed to meet British Defence 
Specification 133 Class L2 


Manufacturer: Eddystone Radio Limited, 
Birmingham. 
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Frequency Display Unit (1535) 


The Frequency Display Unit 1535 is a seven- 
digit readout frequency counter which can prog- 
ram each digit with a fixed number which can be 
either added or subtracted from the counter 
number. When programmed with a number 
corresponding to the receiver's if frequency, the 
received frequency of a receiver can be read 
directly and accurately, without the operator 
having to make calculations as with a conven- 
tional frequency counter. 

The display requires only two connections to 
the receiver, one to the local oscillator and one to 


VHF/FM Military Squad Radio 
(PTR349) 


The PTR349 is a lightweight vhf/fm transceiver 
for short-range communications in combat con- 
ditions. It is designed specifically for communi- 
cations within the squad or infantry section or 
from squad to platoon headquarters. It is small 
and inconspicuous in use and special provision 
is made for silent operation. This makes it 
suitable for patrol and ambush communications, 
convoy and river crossing control, amphibious 
landings, parachute dropping zone communi- 
cations and internal security operations. 

The frequency band is either 37 to 47 MHz or 
47 to 57MHz with channel spacing at 25kHz 
intervals. Three decade switches allow easy 
selection from 400 synthesized channels. The 
transmitter power output is approximately 0.5 
watts. 

The standard antenna is the half-metre 
panorama whip with a range of about 2km. This 
may be increased to approximately 3km with a 
one-metre tape whip at the expense of 
increased conspicuousness. A two-metre wire 
antenna may be hidden in the operator's clo- 
thing to conceal his identity under battle condi- 
tions. This antenna gives a range of approxi- 
mately 1km. The 50-ohm antenna socket pro- 
vides for easy connection to any 50-ohm 
antenna. system (eg an elevated antenna for 
increased range) and to standard test equip- 
ments. 

Speech processing and automatic level con- 
trols permit the radio to be correctly modulated 
by voice input levels from whisper to shout. A 
facility for transmitting a 1.5kHz tone whenever 
the microphone pressel switch is pressed pro- 
vides a simple signalling facility for use on silent, 
ambush operations. Operation is extremely 
simple and controls have been designed to be 
used by an operator wearing cold weather or 
protective gloves. 

The radio is carried either in the ammunition 
pouch normally carried by the soldier or ina 
nylon pouch with a strap. The pouch has various 
attachments for mounting on the soldier's web- 
bing harness in different positions. PTR349 is 
fully compatible with vhf equipment in the 
Clansman range and with other radios of similar 
performance. 

The audio equipment supplied can be 
selected from a handset, headset or low cost 
loudspeaker/microphone or alternatively from 
the Clansman range of audio equipment. 


TECHNICAL SPECIFICATION 
Frequency range 
(PTR349A) 37-49.975 MHz 
(PTR349B) 47-56.975 MHz 


VHF/FM Radiotelephone Pegasus 


The Pegasus mobile radiotelephone is a com- 
pact unit for vehicle mounting. Equipped for 
18-channel operation in the 68 to 88MHz fre- 
quency range and with 15 watt rf output, it 
provides two-way communication between 
mobile units and their base stations or other 
mobile and personal units. 
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the frequency range change switch. (The sec- 
ond connection can be ommitted when using 
receivers that have their local oscillators fixed to 
oscillate either above or below the received 
frequency on all bands.) 

The display unit can also be used as a general 
purpose frequency counter when the digits are 
programmed to zero. 


TECHNICAL SPECIFICATION 
Frequency range: 40-525 MHz 
Sensitivity: —11dBm (63mV) 
Crystal frequency: 1 MHz 


Stability: +1107 

Accuracy: +1 count (Isd) 

Resolution: 100Hz 

Display: 7 digit high brightness sectionalised 
led display (HP 5082-7663) 

Temperature range: 0-50°C 


OPERATIONAL SPECIFICATION 
Designed to meet British Defence Specification 
133 Class L2. 


Manufacturer: Eddystone Radio Limited, Bir- 
mingham. 


PTR349 vhf fm military squad radio 


Channel spacing: 25kHz 

Number of channels: 400 

Transmission mode: frequency modulation by 
speech, 1.5kHz tone 

Antennas: /2m panorama whip, 1m tape whip, 
2m wire 

Range (depending on terrain and antenna): 
1—3km 

Receiver sensitivity: typically 0.5 uV emf mod 
input for >10dB (s+n)/n ratio 

Power output: 0.5W nominal into 500 

Audio output: 100mW max into 500 

Power supplies: 18V nominal from battery 
pack 


The receiver can be fitted with either a single 
or two rfheads. Each head can have a maximum 
channel switching bandwidth of +0.5 per cent of 
the mean frequency. The twin-head version can 
provide two independent groups of channels in 
the frequency band and therefore caters for 
both single and two-frequency simplex working. 
Direct communication with other mobile units is 
possible while retaining the flexibility of talk- 
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Battery life: 12h for 1:9 transmit/receive ratio 
when using the standard manganese alkaline 
primary cells 

Temperature range: —20 to +55°C 

Height: 222.5mm 

Width: 107mm 

Depth: 53.5mm 

Weight (including batteries and antenna): 
<1.6kg 

OPERATIONAL SPECIFICATION 

Designed to British Military Specification 
DEF133, L3 

Manufacturer: Plessey Avionics and Com- 
munications, Ilford, Essex. 


through operation via a base station. Any pre- 
programmed combination of single and two- 
frequency simplex channels can be selected 
simply by internal preset switches. 

A duplex mobile, which can be switched to the 
talk-through mode by a panel switch is also 
available. The version is normally operated in 
conjunction with a duplexer and uses a single rf 
head but it can also be used with two antennas, 


suitably separated. This allows the use of twin 
heads and through them single frequency simp- 
lex channels and duplex/talk-through channels 
can be combined in one equipment. 

The Pegasus mobile can be supplied with a 
weatherproof telephone handset or weather- 
proof fist microphone and separate loudspeaker 
unit, and can also be operated from a headset. 
Both weatherproof and non-weatherproof 
speakers are available. The loudspeaker can be 
switched off to assure private conversation by 
handset; a lamp warns of the off position. 
Side-tone is incorporated for handset operation. 

For security purposes the mobile can be 
operated with panel lights on or off. To improve 
radio security, a hi-lo switch in the simplex 
version can be operated to reduce transmitter 
power to a predetermined level between 5 and 
13 watts. In the duplex version, power output 
can be preset internally. Power can be 
increased to 50 watts using an add-on amplifier, 
type A200. 

The equipment operates from 12-volt (nomi- 
nal) dc vehicle supplies with positive, negative 
or floating ground. Over-voltage and polarity 
protection circuits safeguard against accidental 
connection to unsuitable power supplies. Built- 
in voltage regulator circuits maintain transmitter 
and receiver performance substantially con- 
stant over a wide range of supply voltage. 
Operation from 24 volts dc is available through a 
separate waterproof converter unit. For low- 
power base station use power supply unit type 
AC10PU provides operation from standard ac 
supplies. 


Base (ground) Station Equipment 
Pegasus base station, transmitter, receiver and 
extension/local controller are separate units, 
each ruggedly encased in die-cast aluminium. 
All controls and facilities are weatherproof and 
are recessed in the front panel. 

The base station is a 12-channel equipment 
for single or two-frequency simplex operation, 
with choice of channel spacing. The receiver 
has the same twin rf head capability as in the 
mobile version. The equipment can be used for 
base-to-base operalion or as a mobile base 
station, and includes talk-through switching 
facilities. 

The transmitter is capable of providing 40 
watts power output. High-, medium- or low- 
power can be selected by panel switch, the 


reduced power positions being internally 
adjustable between 3 and 12 watts. 
The extension/local-control unit, which 


includes teleradio facilities, can be fitted adja- 
cent to the transmitter and receiver for local- 
control, or separated from them by up to 100 
metres of multi-way cable. An alternative means 
of local-control, also intended for mobile base 
station applications, is provided by a smaller 
control unit, type C252L, having an integral 
handset and a separate loudspeaker. The 
loudspeaker can be swtiched off to assure 
private conversation by handset; a lamp warns 
of the off position. This control unit interconnects 
with the main units via a suitable harness and 
either 6 or 20 metres of cable. For control over 
greater distances, the base station can be 
operated over 4-wire lines (maximum loop resis- 
tance 1500 ohms) from remote-control unit type 
C252R. Both this unit and control unit type 
C252L are intended for a covered environment, 
and are not therefore fully weatherproof. 

A switch position on extension/local and 
remote-control units provides for manual con- 


Transmitter T252 
Height 285mm (11.2in) 
Width 140mm (5.5in) 
Depth 308mm (12.1 in) 
Weight 18.6kg (41 Ib) 
Manufacturer: Pye Telecommunications 


Limited, Cambridge. 
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Pegasus vhf radiotelephone 


nection into telephone networks. Maximum flex- 
ibility of control, in a master/slave configuration, 
can be provided from a number of remote 
points, each complete with channel switching, 
operator intercom and teleradio facilities. 


TECHNICAL SPECIFICATION 

MOBILE TYPE M252 

Operation 

(simplex version) single-frequency simplex 
and/or 2-frequency simplex 

(duplex version) duplex/talk-through and/or 
single- or 2-frequency simplex 

Modulation: frequency (phase) 

Frequency bands: band E, 68-88 MHz 
Channel spacing: 12.5kHz (type S) or 25kHz 
(type V) 

Number of rf heads: 1 or 2 

Number of channels: 9 or 18 

Switching bandwidth: +0.5% of mean operat- 
ing frequency on each rf head fitted 
Temperature range: —30 to +60°C 
Frequency stability 

(standard) +0.001% 

(optional) +0.0005% 

Power supply (via external 24V regulator 
unit) 

12V (nominal) dc vehicle supply 

24V (nominal) dc vehicle supply 

Power supply (using external ac power unit): 
100-150V, 190-240V ac, 40-60 Hz 

Current consumption 

(receive) approx 400mA 

(transmit) approx 4.3A 

Receiver sensitivity: 20dB quieting for 0.35 nV 
(pd) signal input 

Signal/noise ratio: 12 dB sinad for 0.25 nV (pd) 
signal input 

Audio output: 3W into 30 load, with <5% 
distortion 

Adjacent channel selectivity: 80 dB 
Transmitter power output of simplex version 
(switch position hi) 15W minimum into 50 © load 
(switch position lo) 5-13W by internal preset 
adjustment 

Transmitter power output of duplex version 
(unswitched) 15W; or 5-13W by internal preset 
adjustment 


Receiver R252 
285mm (11.2in) 
116mm (4.6in) 
308mm (12.1 in) 
8.2kg (18lb) 


Controller C252 & R 
285mm (11.2in) 
116mm (4.6in) 
308mm (12.1 in) 
7.7kg (17 1b) 


Spurious emissions: each <0.25 u.W 
Modulation: adjustable up to +5kHz deviation 
(25kHz channel spacing) or +2.5kHz (12.5kHz 
channel spacing) 

Height: 94mm (3.7in) 

Width: 200mm (7.8in) 

Depth: 242mm (9.5in) 

Weight: 4.4kg (9.7 1b) 


BASE/GROUND STATION TYPE 252 
Operation (single rf head version) 
single-frequency simplex or 2-frequency simp- 
lex with talk-through 

Modulation: frequency (phase) 

Frequency bands: band E, 68-88 MHz 
Channel spacing: 12.5kHz (type S) or 25kHz 
(type V) 

Number of channels 

(extension/local control) 1-12 (or 1-11 with 
preset off position) 

(remote-control) 1-6 (or 1-5 with preset off 
position) 

Temperature range: —30 to +60°C 
Frequency stability 

(from —10 to +60°C, standard) +0.0005% 
(from -—80 to +60°C, to special order) 
+0.0005% 

Power supply 

100-120V, 200-260V ac; 50-60 Hz 

12V (nominal) dc vehicle supply (negative 
ground only) 

Current consumption 

(receive, standby) 500mA 

(transmit, high-power) 10A 

Receiver sensitivity: 20 dB quieting for 0.35 uV 
(pd) signal input 

Signal/noise ratio: 12 dB sinad for 0.25 nV (pd) 
signal input 

Selectivity: 80dB 

Transmitter power output 

40W max into 50 load 

low- and medium-power switch positions can be 
internally preset between 3 and 12W 
Spurious emissions: each <0.25 uW 
Modulation: adjustable up to +5kHz deviation 
(25kHz channel spacing) or +2.5kHz (12.5-kHz 
channel spacing) 


Controller C252L 
180mm (7in) 
115mm (4.5in) 
70mm (2.8in) 
1.3kg (3Ib) 
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PRM4160 VHF/FM Hand-held 
Transceiver (Telecal 6) 


The PRM4160 Telecal 6 transceiver operates in 
the fm mode and provides a minimum of one 
watt rf output on any one of six switch selectable 
channels in the 40 to 55MHz frequency range. 
The integral microphone and earphone, and 
socket for connection of external audio ancil- 
laries suit it for hand-held or body-worn opera- 
tion by military users. The transmitter and 
receiver employ a common channel crystal 
through the phase-locked loop technique 
which, coupled with automatic electronic tuning 
of the receiver rf stage, reduces crystal costs 
and minimises channelisation procedures if 
channel frequencies require alteration while the 
equipment is in service. During transmission a 
150Hz pilot tone is generated to allow inter- 
operation with all major vhf fm transceivers and 
automatic re-broadcast systems. An integral 
antenna matching unit (amu) allows a short 
spring antenna to be used as an alternative to 
the standard sectional whip antenna with flex- 
ible mount. A 50-ohm bnc socket is also pro- 
vided for use with dipoles. The incorporation of 
modern integrated circuit techniques provides 
for an extremely rugged equipment and excep- 
tionally long battery life. Power is supplied from 
either a rechargeable battery cassette or 
replaceable primary-cell cassette. Either cas- 
sette is simply detached and replaced on the 
main body without tools by means of 
thumbscrews and without breaking the main 
equipment waterproof seal. A suitable battery 


Transportable UHF Radio Relay 
Equipment (TRIFFID) 


Marconi, in conjunction with Siemens and 
AEG-Telefunken, have developed this uhf tacti- 
cal radio relay equipment for the UK Ministry of 
Defence. 

Three interchangeable rf heads are used to 
cover the 225 to 400 MHz, 610 to 690MHz and 
1350 to 1850MHz frequency bands. The uhf 
radio relay is made up of seven units, not all of 
which are necessarily required for any given 
application. 

The power supply unit derives stabilised dc 
supplies for all the other units from either an ac or 
dc power source. If the power supply is con- 
nected to ac and dc supply sources simultane- 
ously continuity of operation is ensured in the 
event of an interruption in either source. 

The system unit contains the base-band, 
modulation/demodulation and frequency con- 
version stages including the transmit and 
receive synthesizers. A comprehensive built-in 
test equipment allows the operator to locate 
faults extremely rapidly. A mimic diagram and 
associated display lights provide a continuous 
supervisory indication of the status of various 
stages through the unit. The display also shows 
the error rate performance of a link or terminal 
depending on the control function selected. This 
error display is used in conjunction with an 
internal tdm simulator and can be used to check 
the line-of-sight path performance when the 
links are initially set up, or can be used for 
monitoring when no traffic is being passed on a 
working path. 

Three interchangeable rf heads are used to 
cover the frequency bands. The rf heads contain 
the transmit power amplifiers, receive low noise 
amplifiers, and the single control tunable trans- 
mit and receive filters. Each rf head also con- 
tains a diplexer for single antenna operation. 
Built-in test equipment and light emitting diode 
status displays are included in all the rf heads. 

A line terminating unit is used to feed the 
digital base-band signals from the multiplex to 
the systems unit. One line terminating unit caters 
for BRUIN (binary TTL level) at traffic rates of 250 
to 500 kilobits per second, while EUROCOM 
AMI traffic rates at 256 or 512 kilobits per second 
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charger is available to enable several nickel- 
cadmium rechargeable cassettes to be 
replenished at one time. 

Operation of the PRM4160 is extremely simple 
requiring little or no operator training. An adjust- 
able operating support strap with antenna stor- 
age pocket allows comfortable operation with a 
press-to-talk switch conveniently sited. 

A modern replacement for the obsolete PRC6, 
the completely sealed PRM4160 Telecal 6 emp- 
loys conservatively rated components to ensure 
reliable performance. 


TECHNICAL SPECIFICATION 

Operating mode: F3 (narrow-band fm) simplex 
Receiver sensitivity: 14V emf for 12dB s/n 
ratio 

Transmitter output power: 1W minimum 
Power supply: 10-12V dc 

Battery 

(MA4161A) cassette containing 8 ni-cad 
rechargeable cells 

(MA4161B) cassette containing 8 C size primary 
cells 

Battery life: with MA4161A ni-cad recharge- 
able cassette, approx 18h for 1:9 transmit/ 
receive ratio 

Temperature range 

(operating) —10 to +55°C 

(storage) —40 to +80°C 

Height: 300mm 

Width: 67mm 

Depth: 120mm 

Weight (with primary cell cassette): approx 
1.9kg 


requires its own terminating unit. 

The engineering order wire unit contains a 
delta modulator/demodulator and provides 
EUROCOM AMI 16 kilobits per second single 
channel data direct to the system unit. A selec- 
tive calling facility is included to allow the 
operator to call up to three remote outstations. 


Transportable uhf radio relay equipment (TRIFFID) 


PRM4160 Telecal 6 vhf/fm hand-held 
transceiver 


Manufacturer: Racal-Tacticom Limited, Read- 
ing, Berkshire. 


viseeoues 


AIS 


The individual units which make up the uhf 
radio relay equipment are supplied in anti- 
vibration frames and can be vertically stacked. 
An example of the systems unit and its frame is 
shown on the photograph. The equipment is 
ruggedly constructed and can be vehicle- 
mounted or used in a fixed site installation. 


TECHNICAL SPECIFICATION 

Frequency range: 225-400MHz, 610- 
960MHz, 1350-1850 MHz (frequency selection 
in multiples of 125kHz with direct reading con- 
trols) 

Modulation: tdm or fm-fdm 

Operating mode tdm 

(BRUIN) 250, 500kbps 

(EUROCOM) 256, 512kbps 

(bit rates selected by mode switch on the 
systems unit) 

Operating mode fm-fdm 

(12 channel) 0.3-60kHz 

(24 channel) 0.3-108kHz 

(channel capacity selected by mode switch on 
the systems unit) 

Transmit output power 

(225-400 MHz band) 10W 

(610-960 MHz band) 10W 

(1350-1850 MHz band) 1.2W 

Receive noise figure 

(225-400 MHz band) 7.5dB 

(610-960 MHz band) 7.5dB 

(1350-1850 MHz band) 8.5dB 

Power supplies. 

(battery) 20-30V dc 

(mains) 216-250V 47-53Hz 

Consumption: 230W 


TRA971 VHF/FM Hand-held Trans- 
ceiver (Telecal) 


The TRAQ71 Telecal Hand-held Radio is 
designed to provide a low-cost compact 
equipment for world-wide military use. Providing 
vhf transmission and reception in the 40 to 
55MHz, 55 to 7OMHz or 70 to 88 MHz ranges 
Telecal is designed to provide communications 
in forward areas where size, weight and power 
consumption have all to be kept to a minimum. 

Two switchable channels are provided within 
the frequency range; the mode of operation 
being simplex with frequency modulation. Two 
frequency simplex can also be provided. 

Telecal is simple to operate as there are only 
two operational controls plus a press-to-talk 
switch and with instantaneous channel chang- 
ing, the equipment is easy to use by day or night. 

Completely sealed, the TRAQ971 is dustproof 
and waterproof. The conservatively rated com- 
ponents ensure extremely reliable performance 
under severe environmental and operational 
conditions. 


TECHNICAL SPECIFICATION 

Operating mode: F3 (narrow-band fm) single or 
double frequency simplex 

Af response: —6cB at 400Hz and 2.5kHz 
Receiver sensitivity: >3 mV for 3kHz deviation 
with <10% distortion 

Transmitter power output: >1 W into 500 
Power supply: 12V nominal from a battery. 
Battery life approx 30h for a 1:9 transmit/ 
receive ratio 

Antenna: 1m sectional whip with spring base 
Temperature range 

(operating) —10 to +55°C 

(storage) —40 to +70°C 

Length: 292mm 

Width: 67mm 

Depth: 98mm 

Weight (less battery) 1.1kg (2.4|b) 

(with primary cells) 1.65kg (3.7!b) 


Manufacturer: Racal-Tacticom Limited, 
Reading, Berkshire. 
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MAIN EQUIPMENT 
Temperature range 
(operating) —32 to +43°C 
(storage) —32 to +63°C 


ANTENNA 
Temperature range 
(operating) —32 to +63°C 
(storage) —32 to +63°C 


POWER SUPPLY 

Height: 176mm (6.9in) 
Width: 445.5mm (17.5in) 
Depth: 321mm (12.5in) 
Weight: 25kg (55!b) 


SYSTEMS MODULE 

Height: 290mm (11.4in) 
Width: 445.5mm (17.5in) 
Depth: 321mm (12.5in) 
Weight: 30kg (66!b) 


RF HEAD BANDS /ii/III 

Height: 176mm (6.9in) 
Width: 445.5mm (17.5in) 
Depth: 321mm (12.5in) 
Weight 

(rf head band |) 24kg (531b) 
(rf head band II) 25kg (551b) 
(rf head band III) 23kg (51 Ib) 


MOUNTING FRAMES (systems module) 
Height: 324mm (13.5 in) 
Width: 530mm (20.5.in) 
Depth: 362mm (14.2in) 


MOUNTING FRAMES (other modules) 
Height: 228mm (Yin) 
Width: 530mm (20.5in) 
Depth: 362mm (14.2in) 


ANTENNA BAND 1/I/ 
Height: 952mm (38in) 
Width: 1460mm (57.5in) 
Depth: 600mm (23.6in) 
Weight: 15kg (33lb) 


ANTENNA BAND II 
Height: 850mm (33.4 in) 
Width: 850mm (33.4in) 
Depth: 255mm (10in) 
Weight: 5.5kg (121b) 


ANTENNA BAND III 
Height: 836mm (33in) 
Width: 865mm (34 in) 
Depth: 282mm (11.1 in) 
Weight: 10kg (22|b) 


Manufacturer: Marconi Communication Sys- 
tems Limited, Chelmsford, Essex. 
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VHF Communication Receiver 
(990R) 


The 990R is a fully transistorised receiver for cw, 
am and fm working in the vhf range 27 to 
240MHz. It is designed for fixed or mobile 
point-to-point services or monitoring. It can be 
supplied with crystal filter to suit 12.5, 25 or 
50kHz channel spacing, the latter being fitted as 
standard. A wide selectivity position of 200 kHz 
allows the receiver to be used as a monitor for 
wide-band fm transmissions. Local oscillator 
arrangements permit manual tuning, crystal 
controlled working (up to eight switched chan- 
nels) or operation with external frequency con- 
trol. 

Separate outputs are available for wide-band 
and narrow-band signal analysis when the 990R 
is operated with the matching EP961 panoramic 


UK/PRC349 Clansman VHF/FM 
Squad Radio 


The UK/PRC349 squad radio comprises the 
basic RT349 transceiver together with audio 
equipment, battery, antenna, carrying holster 
and handbook. 

Designed to augment the Clansman range of 
radio equipment and to be fully compatible with 
existing manpack and vehicle installations, the 
RT 349 is an extremely rugged, lightweight and 
compact vhf/fm transceiver intended for per- 
sonal communications in combat conditions. 
The complete equipment can be conveniently 
slung from the shoulder or mounted on the back 
or chest by means of an adjustable, quick- 
release holster which is compatible with the 
soldiers web equipment. The transceiver is 
small enough to be carried easily in a special 
holster or in the pocket of a combat jacket. 

Operating over any 10MHz band in the 30 to 
76MHz frequency range, the RT 349 has all the 
benefits of synthesizer contro! and provides 400 
speech channels at 25kHz spacing, The use of 
synthesizer techniques entirely eliminates the 
requirements for crystal changing. The fre- 
quency deviation, channel spacing and squelch 
system are fully compatible with other vhf 
equipment in the Clansman range and with 
radios of similar performance. Additionally it can 
trigger Clansman UK/PRC351/2 and UK/ 
VRC353 re-broadcast stations. 

The RT349 has built-in internal protection 
against open and short circuit antenna condi- 
tions and is protected against hf or vhf signals 
from collocated transmitters. An additional facil- 
ity is available for transmitting a 1 kHz signal tone 
to alert a listening operator, providing a simple 
signalling facility for use in silent ambush opera- 
tions. This facility requires an extra push-button 
on the pressel box. 

The radio is rust- and corrosion-resistant and 
has been designed to withstand all conditions of 
wind, weather, shocks and general rough treat- 
ment which may be expected during transit or in 
battle conditions. The set is completely water- 
proof and dustproof and is not affected by rain, 
humidity or salt water spray. The extremely wide 
temperature range permits it to be used in the 
most severe environmental and climatic condi- 
tions. 

Battery power saving circuits provide con- 
tinuous on/off switching during no signal condi- 
tions. As soon as a signal is received the set 


VHF/FM Pouch Radio (Smalltalk 
PTR1850) 


Smalltalk is a multi-role vhf/fm combat radio. It is 
claimed to be the smallest and lightest in its 
class, but is extremely rugged and inconspicu- 
ous in use. 

The radio is designed for general field com- 
munications as well as such roles as patrol and 
ambush communications, convoy and _ river 
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display unit. Both units are available in bench or 
rack-mounting form, and can be supplied with 
anti-vibration mounts when required. 


TECHNICAL SPECIFICATION 

Frequency range: 27—240Mtz in 4 ranges 
Input impedance aerial, 75; external osc, low 
Stability 

(free-running) 1 105/°C 

(crystal controlled) 1 x 108/°C 

Sensitivity: 5 wV for 10dB s/n (am, 30kHz b/w) 
Intermediate frequency: 10.7MHz standard 
d/ws 30 and 200kHz 

Audio output 

(integral speaker) 150 mW max 

(external speaker 3Q) 500mW max 

(line output 600 Q) 10mW max 

(headset) low/medium-Z 

(response) within 6dB, 200Hz—10kHz 


stays in the receive condition and remains in this 
condition for 10 seconds after cessation of the 
signal. This reduces the average receive current 
to about 50 per cent of normal during no signal 
conditions, and contributes to a battery life of 20 
hours use at 1:1:9Tx/Rx/Stby cycle. A battery 
adaptor lead can. be provided for use with a 
Clansman battery pack or vehicle battery, and 
battery chargers are available which enable 
different combinations of batteries to be 
charged simultaneously. The battery may be 
changed rapidly with a quick-release retaining 
screw and the battery's small size allows spares 
to be carried where extended operating periods 
are required. Power reversal is normally imposs- 
ible using the standard battery packs but pro- 
tection is provided against inadvertent reversal 
of input power polarity. 

The lightness and compactness of the UK/ 
PRC349 provides dismounted troops with a 
command communication facility at platoon or 
section level without reducing the soldier's fight- 
ing ability. The smallness of the transceiver and 
the low profile antenna enable the set to remain 
inconspicuous for operations requiring seclu- 
sion, not significantly altering the user’s 
silhouette. This remarkable compactness has 
been achieved by extensive use of the latest 
circuit techniques such as large-scale integra- 
tion which provides the additional benefit of 
exceptional reliability under the most adverse 
conditions. The equipment has been designed 
for a minimum mtbf of 1500 hours at a 90 per 
cent confidence level under battlefield condi- 
tions. 


TECHNICAL SPECIFICATION 

Operating mode: F3 narrow-band fm simplex 
Receiver sensitivity: a 1 uV signal produces a 
s/n ratio of not <10 dB 

Transmitter power output: 250 or 500 mW 
Power supply: 12V dc nominal 

Audio equipment 

(a) lightweight headset with boom microphone 
(b) lightweight headset with throat microphone 
(c) standard Clansman headset or handset 
With (a) or (b) a special pressel box can be 
supplied providing tone signalling 

Antenna options: whip, helical radiator, trailing 
wire 

Battery 

(primary) 12V manganese alkaline 
(secondary) 12V ni-cad 

(cassette) containing 10 pen cells. 


crossing control, amphibious landing, para- 
chute dropping zone communications and 
internal security operations. 

The frequency coverage is 30 to 76MHz with 
channel spacing at 25 or 50kHz intervals. The 
push-buttons allow selection from 1840 synthes- 
ized channels, any of which may be entered into 
the eight preset channels available. The trans- 
mitter power output is two watts. Normal com- 
munication is by a blade antenna but a 50-ohm 
socket is provided for connection to suitable 


Power supplies 

(ac) 100/130V or 200/260V 

(dc) 40-60Hz or 12V 
Consumption 

(ac)12VA 

(dc) 0.3-0.5A 

Weight 

(rack-mounting) 11kg (24 |b) 
(bench-mounting) 16.2kg (35.5!b) 


OPERATIONAL SPECIFICATION 

Designed to meet British Defence Specification 
133 Class L2 

NATO stock number: 5820/99/199/2527 


Manufacturer: Eddystone Radio Limited, Bir- 
mingham. 


UK/PRC349 vhfifm squad radio 


Battery life: 20h with manganese alkaline bat- 
tery at 1:1:9Tx/Rx/Stby cycle 

Temperature range: —20 to +55°C (plus solar 
radiation) 

(Dimensions include manganese alkaline bat- 
tery) 

Height: 244mm (9.6in) 

Width: 90mm (3.5in) 

Depth: 40.5mm (1.6in) 

Weight (with antenna): 1.5kg (3.21b) 


OPERATIONAL SPECIFICATION 
Complies with DEF 07-55 and US Military Stan- 
dard 202E and 810. 


Manufacturer: Racal-Tacticom Limited, Read- 
ing, Berkshire. 


antenna systems or to standard test equip- 
ment. 

Speech processing and automatic level con- 
trols permit the radio to be correctly modulated 
by voice input levels from whisper to shout. 
Smalltalk makes extensive use of microminia- 
ture techniques within a modular construction 
which reduces cost and gives ease of mainte- 
nance and high reliability. Smalltalk is compat- 
ible with vhf equipment in the Clansman range 
and with other radios of similar performance. 


The audio equipment supplied can be 
selected from a handset, headset or low-cost 
loudspeaker/microphone. Operation is 
extremely simple and controls have been 
designed to be used by an operator wearing 
cold weather or protective gloves. 

Protection is provided against open-circuit 
and short-circuit antenna conditions and input 
power reversal. Special attention has been paid 
to the electro-magnetic compatibility problems 
arising from collocation with other radios. 


TECHNICAL SPECIFICATION 

Frequency range: 30—75.975 MHz 

Channel spacing: optionally 25 or 50kHz 
Number of channels: 1840, 8 preset 
Transmission mode: fm simplex voice 
Receiver sensitivity: typically 14V emf mod 
input for >10dB (s+n)/n ratio 

Power output: 2W nominal into 500 

Power supplies: 12V nominal from primary or 
secondary battery packs 

Temperature range: —32 to +55°C 

Height: 240mm 

Width: 120mm 

Depth: 75mm 

Weight (including batteries and antenna): 
<3kg 


OPERATIONAL SPECIFICATION 
Generally meets the requirements of British 
Military Specification DEF STAN 07-55. 


Manufacturer: Plessey Avionics and Com- 
munications, Ilford, Essex. 


TRA965/1 and TRA965/3  VHF/FM 
Transceivers 


The TRA965/1 and TRA965/3 Transceivers are 
designed for low-cost military communication 
requirements. Providing vhf frequency- 
modulation transmission and reception in the 36 
to 76MHz frequency range, the TRA965 is 
primarily designed as a manpack but may be 
used as a fixed or vehicle station with selected 
ancillary items. 

The 19 crystal-controlled channels available 
may be located anywhere within the frequency 
range. A pre-tuned antenna tuning unit obviates 
the need for a separate antenna tuning control. 
Frequency changing can be accomplished very 
quickly by day or night; illumination of the 
channel indication is by tritium Beta lights which 
do not require a power supply. 

Completely sealed, the TRA965 is dustproof 
and waterproof. The conservatively rated com- 
ponents ensure extremely reliable performance 
under the most severe environmental and oper- 
ational conditions. 

Re-broadcast facilities are incorporated 
involving a second TRA965 by means of which 
the service range may be considerably 
extended. 


TECHNICAL SPECIFICATION 

Channel spacing: 25kHz 

Operating mode: F3 (narrow-band fm) simplex 
Frequency stability: +0.002% (+20ppm) 
Sensitivity: s/n ratio better than 12dB for 1 nV 
emf with 3kHz deviation at 1kHz 

Power output 

(TRAQ65 /1) 1W minimum 

(TRA965/3) 3W—1 dB minimum 


VHF/UHF Communication Receiver 
(1990R Series) 


Current versions include Model 1990R/1 which 
covers the band 25 to 235MHz, and model 1990 
R/3 which has an additional frequency range to 
extend the coverage to S5OOMHz. The two 
receivers are otherwise identical and provide 
reception facilities for am, fm, cw and pulse 
transmissions. Operating voltage can be taken 
from any standard 40 to 60Hz ac supply or 12 
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TRA965 vhf/ifm transceiver 


Power supply: 12V dc 

Battery life at 20°C 

(TRA965/1) 20h for 8:1:1 standby, receive, 
transmit ratio 

(TRA965/3) 11h for 8:1:1 standby, receive, 
transmit ratio 

Height: 76mm 

Width: 166mm 

Depth: 210mm 

Weight: 2kg 

Temperature range 

(operating) —10 to +55°C 

(storage) —40 to +70°C 


volt de with negative earth. Both receivers 
employ single-conversion with an intermediate 
frequency of 21.4MHz. 

Provision is made for high stability working as 
astandard feature and all receivers are supplied 
with either a switched ten-channel crystal facility 
(X) or a synchronizer unit (S) which allows 
continuous tuning in increments of 100Hz. 
Standard crystal facility is for ten channels 25 to 
235MHz on /1 variant and five channels 25 to 
235 MHz and five channels 235 to 500 MHz on/3 
variant. 


Dimensions including battery 

Height: 76mm 

Width: 166mm 

Depth: 285mm 

Weight (with ni-cad battery, whip, haversack 
and handset): 3.5kg 


Manufacturer: Racal-Tacticom Limited, Read- 
ing, Berkshire. 


1990R variants fitted with ten-channel crystal 
facillity can also be operated with externally 
derived oscillator signals as a further alternative 
to normal continuous tuning with free-running 
local oscillator. 

A small monitor loudspeaker is fitted on the 
panel and outputs are available for connection 
to headset, external loudspeaker and 600 ohm 
lines. Two separate amplifiers are used, one of 
which provides the line output alone and is 
equipped with preset level control. The external 
loudspeaker circuit is muted when the headset 
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is connected and the panel loudspeaker can be 
muted by a panel switch. 

Other facilities include a dual-frequency 
crystal calibrator and a panel meter which can 
be switched to read carrier-level of 600 ohm 
line-level and also serves as a centre-zero 
tuning indicator for fm. The tuning system is 
gear-driven and frequencies are displayed ona 
metal film scale which has a 915mm (36in) 
length for each range. 


TECHNICAL SPECIFICATION 

Stability 

(free-running oscillator) 1 « 105/°C 

(crystal oscillator) 1 x 108/°C 

(synchronizer) 0.5 x 107/°C (—10°C to 50°C) 

Sensitivity (10dB (s+n)/n with standard o/p): 
b/w 25-235 230-500 


Mode MHz MHz 
Am (30% 

mod at 1kHz) 30 kHz 3yV 5 nV 
Fm (22.5kHz 

deviation) 25kHz 3yV 5 uV 
Cw 30kHz 2yuV 3yV 


Sealand 66 Marine VHF 
Radiotelephone 


Designed primarily for commercial vessels, the 
Sealand 66 provides extended and remote- 
control facilities for working a full capability 
ship-to-ship and ship-to-shore vhf communica- 
tions link. Covering the international and private 
maritime bands it provides up to 66 synthesized 
channels, with performance in accordance with 
ITU recommendations. 

The equipment comprises a compact master 
control unit, up to four additional standard 
control units which provide full control from 
alternative positions, and a separate 
transmitter/receiver. Extension units provide 
operation from bridge wings and cabins, anda 
telephone exchange link unit allows public cor- 
respondence calls to be made via the ship’s 
telephone exchange. 

Rapid selection of channels is provided by a 
touch-keyboard aided by two memory stores, 
allowing two independent channels (A and B) to 
be set up ready for immediate use. 

A ‘dual watch’ key allows rapid selection of 
dual watch operation on the A and B channels. 

The Sealand 66 is normally supplied for two- 
antenna working, but it can be provided to meet 
the requirements of single-antenna working for 
ships where it is not convenient or possible to 
use two antennas, as in smaller vessels. 


Airborne Emergency Transmitter/ 
Receiver D403 


The D403 Emergency Uhf Transmitter/Receiver 
has been developed to provide a fully transistor- 
ised successor to the D303 unit and is at present 
in service with the Royal Air Force, Royal Navy 
and many NATO air forces. It consists of a 
transmitter, areceiver and a modulator/transient 
suppressor and is fully protected from transient 
voltages up to 120 volts dc. The modular con- 
struction of the unit allows easy access to all 
components and, as shared circuits are not 
employed, the rapid interchange of modules 
possible reduces maintenance time consider- 
ably. 

The D403 is half the volume and weight of its 
predecessor and has a generally improved 
specification. In the emergency role, two- 
channel operation permits the initial distress call 
to be made on 243 MHz. Once communication 
on the international distress frequency has been 
established, a second channel is available for 
approach and landing instructions. In this way 
the distress channel is occupied for the shortest 
possible time consistent with aircraft safety. The 
second channel can also be used for testing, 
keeping the distress channel clear. 
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Selectivity (dependent on filter complement) 
(wide) 250kHz at —3dB (\/c filter) 

(narrow passband) (—6dB); 30kHz (+15kHz); 
15kHz (+7.5kHz); 7.5kKHz (+3.75kHZz) 
(narrow stopband) (—60dB) +50kHz; +25kHz; 
+12.5kHz 

Dynamic range: 40dB (with agc disabled). 
Taken for 5% total distortion with 60% mod at 
1 kHz. 

Power supplies 

(ac) 100/130V or 200/260V (40-60Hz) 

(dc) 12V with negative earth 

Audio output 

(ext loudspeaker 3Q) 1.5W at 10% distortion 
(line 600 with ct) 2OmW at 5% distortion 
(headset) low/medium Z 

(response) within 3dB, 200Hz-8 kHz 
Temperature range 

(operating) —10 to +50°C 

(storage) —20 to +70°C 


TECHNICAL SPECIFICATION 

Frequency range 

(transmitter) 156.025-158.5 MHz 

(receiver, single frequency) 156.025-158.5 MHz 
(double frequency) 160.625-163.1 MHz 
Channels 2 

25kHz channel spacing covering channels 
01-50 and 60-109 

(selectable directly at control panel) interna- 
tional channels 01-28 and 60-88 (excluding 75 
and 76) 

(preset) 10, PO to P9 and any channel between 
01-50 and 60-109 

Modulation: phase modulation; max frequency 
deviation +5kHz 

Frequency accuracy: +10 10° 

Power supply 

(primary) 110/120, 220/240V (+10%). Fre- 
quency 45-65Hz (auto changeover built-in in 
case of failure) 

(secondary) 24V dc, battery source. Safe opera- 
tion 18-32V dc 

Consumption: (receive) approx 45VA (trans- 
mit) 150VA 

Transmitter power output 

(high) 25W, level controlled 

(low) 1W max 

Receiver sensitivity: 1V emf for 20dB sinad 
ratio with 1kHz mod at +3kHz deviation 
Intermediate frequency (single frequericy) 
10.7 MHz 

(double frequency) 15.3MHz 


RACK-MOUNTING STYLE 
(DIMENSIONS INCLUDE SYNCHRONIZER) 


Panel: 483 133mm (195.25in) 
Rack intrusion: 411mm (16.188in) 
Weight: 19.5kg (43!b) 


BENCH-MOUNTING STYLE 
Height: 164mm (6.5in) 
Width: 502mm (19.75in) 
Depth: 457mm (18in) 
Weight: 25kg (56lb) 


OPERATIONAL SPECIFICATION 


Designed to meet British Defence Specification 
133 Class L2. 


Manufacturer: Eddystone Radio Limited, Bir- 
mingham. 


Temperature range 

(operating) —10 to +50°C 

(storage) —20 to +65°C 

If bandwidth: 15kHz 

Af outputs: 1 mW into 300 © handset earpiece; 
2W into 15Q loudspeaker 

Selectivity: not less than 70dB adjacent chan- 
nel rejection, using 2-signal generator method 
TX/RX UNIT INCLUDING MOUNTING FRAME 

Height: 443mm (17% in) 

Width: 330mm (13in) 

Depth: 127mm (5in) 

Weight: 16.3kg (36|b) 


CONTROL UNIT INCLUDING MOUNTING FRAME 
Height: 127mm (5in) 

Width: 420mm (16%2in) 

Depth: 152mm (6in) 

Weight: 8.2kg (18lb) 


OPERATIONAL SPECIFICATION 

Type approved to UK Specification MPT1251 
and in France, Italy, West Germany, Poland and 
Canada. Designed to comply with other over- 
seas specifications. y 


Manufacturer: Redifon Telecommunications 
Limited, London SW18 4JQ. 


WUTRA ELECTROWICS LID. 
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D403 airborne emergency transmitter/receiver 


Full transistorisation eliminates any warm-up 
period. For alternative uses, the equipment can 
be supplied as a two-channel transmitter/ 
receiver operating within the 238 to 248 MHz 
frequency range. 

Other models are available covering alterna- 
tive frequency ranges. 


TECHNICAL SPECIFICATION 

TRANSMITTER 

Frequency range: 238-248 MHz 

2-channel operation provided 

(channel 1) 243MHz 

(channel 2) up to 1MHz above or below 
channel 1 

Crystal stability: +0.005%, —55 to +90°C 

Rf output: 3W 

Aerial impedance: 500 

Modulation: amplitude, adjustable to not less 
than 80% 

Audio response: within +3dB from 500- 
3000 Hz relative to 1000Hz Attenuation 6dB per 
octave below 500Hz 

Sensitivity: 5mV for 80% mod; preset gain 
contro! provided 


Omni-directional Passive 
Sonobuoy (Jezebel) 


This sonobuoy comprises a hydrophone, audio 
frequency amplifier, vhf transmitter and aerial 
housed in a cylinder. When released from the 
aircraft within the acceptable speed/height 
range the rotochute ensures the buoy enters the 
sea at an acceptable speed and in the correct 
attitude. On impact with the sea, the hydrophone 
is deployed to the present depth and erects the 
aerial. The 10-volt magnesium silver chloride 
battery is activated by sea water and the buoy 
starts transmitting. It will transmit for either one, 
four or eight hours as selected before launching. 

The output from the hydrophone is amplified 
in a pre-amplifier to establish a satisfactory 
signal-to-noise ratio. The output from the pre- 
amplifier is further amplified to a sufficient level 
to modulate the transmitter. The penultimate 
stage is a clipping amplifier to limit the peak 
modulation to 105kHz. 

The vhf transmitter consists of a crystal- 
controlled oscillator with a variable capacity 
diode in series with crystal. The output from the 
sonic amplifier is applied across the variable 
capacity diode and results in frequency modula- 
tion of the crystal oscillator. The second har- 
monic of the oscillator drives a doubler stage, 
the output of which drives a second doubler 
stage. Finally a power amplifier is used to 
produce an output of 1 watt. The radiation 
pattern is omni-directional using a vertical 
quarter-wave antenna and ground plane. 

External power supplies and audio signals 
may be applied to a nine-pin socket sealed with 
a plastic cover on the upper deck of the buoy. 


Helicopter Crash Location Beacon 


The system has been designed to provide 
helicopters with a homing beacon capable of 
surviving a severe crash and of transmitting a 
modulated radio frequency signal on 243 or 
121.5MHz which is readily detectable and rec- 
ognisable by searching equipment. 

The complete beacon, associated batteries 
and antenna, are encapsulated in a rigid foam 
material ensuring safe deployment under the 
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Spurious output: 40dB below wanted signal 
Consumption: 1.8A at 24-28V dc max 


RECEIVER 

Frequency range: 238-248 MHz 

Circuit: single conversion superhet 
2-channel operation provided 

channel 1: 243MHz 

channel 2: up to 1MHz above or below 
channel 1 

Crystal stability: 0.005%, —55 to +90°C crystal 
multiplication 3 times 

Aerial impedance: 500 

Sensitivity: 50Q source providing 5uV (open 
circuit) mod 30% at 1000Hz produces 50mW 
minimum output at (s+n)/n better than 15dB. A 
preset af volume control provided 

Power output: 100mW 

Output impedance: 1500 unbalanced 

If frequency: 20MHz (crystal filter) 
Selectivity 

with 50kHz channel filter 

at 6dB down not less than 40kc/s total 

at 60dB down not greater than 100kHz total 


TECHNICAL SPECIFICATION 

Transmitter power output: 1W minimum 
Operating frequency: 31 channels between 
162.25-173.125MHz each 375kHz apart 
Transmitter frequency stability: +25kHz of 
preset channel frequency 

Sensitivity with hydrophone (at a depth of 
60ft/18.2m): +19kHz deviation in sound field 
109dB +3dB above 1 Pascal at 440Hz 
Deployment: by air drop from 150-10 OOOft 
(45-3000 m) at the speed range 150-250 knots 
Hydrophone depth selectable 

(a) 60 or 300ft (18 or 91m) 

(b) 60 or 450ft (18 or 137m) 

Battery: sea-water activated magnesium silver 
chloride 

Storage life 

(packaged) >5yr 

(unpackaged) 90 days at 90% relative humidity 
Temperature range 

(operating) —2 to +35°C 

(pre-operating) —20 to +50°C 

(storage) —50 to + 70°C 

Length: 91.5cm (8ft) 

Diameter: 12.5cm (4.9in) 

Weight: 8.6kg (19|b) 

Aerial height: 91.5cm (8ft) 


OPERATIONAL SPECIFICATION 
Sonobuoys fully approved to Ministry of Defence 
specifications RAE/RSP3699 


Manufacturer: Ultra Electronics Limited, Green- 
ford, Middlesex. 


Jezebel passive sonobuoy 


most severe crash conditions. The material is 
buoyant so that the beacon unit floats high in 
water. 

The radio beacon comprises a solid-state 
continuous wave transmitter, pretuned to the 
desired frequency. The cw signal is modulated 
by a sweeping audio tone which results in an 
easily-identifiable radiated signal. The beacon 
is powered by nickel-cadmium batteries which 
are constantly trickle-charged from the aircraft 
supply. The parallel plate antenna is wholly 
enclosed in the foam capsule. 
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Audio response: within +3dB from 300~ 
3000 Hz relative to 1000Hz 

Intercom: provided in receive at 50mW audio 
level 

Receiver radiation: not >0.001 u.W 

Image and spurious responses: >60dB down 
on desired signal 

Consumption: 80mA 

Battery supply: operates at 20V emergency 
supply 

Height: 4.75in (120.6mm) 

Width: 3.5in (83.9mm) 

Depth: 10in (254mm) 

Weight: 5lb (2.2kg) 

Temperature range: —55 to +85°C 


OPERATIONAL SPECIFICATION 

The equipment has been designed to comply 
with all the acceleration and vibration require- 
ments of DEF133. 


Manufacturer: Ultra Electronics Limited, Green- 
ford, Middlesex. 


Two deployment systems are available to 
activate the beacon transmitter in the event of an 
accident. System A allows the transmitter to be 
activated by one of the following methods: in a 
severe crash the beacon unit will drop clear of 
the mounting when subjected to a shock greater 
than 8g; in a less severe crash the transmitter is 
activated in-situ by frangible switches fitted to 
the helicopter; in the case of ditching, a hydros- 
tatic release mechanism is set to release the 
beacon unit at a depth of six feet (1.8 metres); 
where the pilot succeeds in making a soft 
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landing, the transmitter can be activated by 
removing it from its mounting manually. Finally, 
the pilot can activate the beacon in-situ by a 
switch on the control unitin the instrument panel. 
The facility also allows the pilot to radiate the 
beacon signal during flight, if necessary. 

System B is primarily designed to deploy the 
beacon unit clear of the rotor disc, by means of 
an explosive charge and can be activated by the 
pilot from the control unit, or by frangible 
switches mounted on the helicopter. The last 
three methods of system A are also available 
with this system. 


TECHNICAL SPECIFICATION 

Frequency: normally 243MHz. Crystal- 
controlled 

Modulation 

(swept tone) 500-2000 Hz 

(mark: space ratio) 2:1 (transmission repetition 
rate 2s on, 2s off) 

Rf power output: 300 mW 

Radiation pattern: omni-directional 
Frequency stability: +0.005%, —55 to +85°C 
Power supply: rechargeable ni-cad battery 
providing 15V dc 

Operational life: 48h 

Compatibility: radiated signal compatible with 
standard uhf homing. equipments 

Range: 70nm 

Temperature range limited by batteries 
Diameter (beacon only): 12in (0.3m) 

Width: approx 4in (10cm) 

Weight 

(system A) 10/b (4.5kg) 

(system B) 15lb (6.8kg) 


Manufacturer: Ultra Electronics Limited, Green- 
ford, Middlesex. : 


Helicopter crash beacon 


Communications Control Equip- 
ment UA701 Series 


The UA701 system provides communications 
control facilities for modern high-speed military 
aircraft. In addition to control of intercom, trans- 
ceivers, navigation aids and warning tones the 
system also enables upper or lower aerials to be 
selected and frequency control of transceivers 
to be switched between crew members. 

Special attention has been paid to the design 
of the station boxes. New switches with integral 
volume controls have been designed to provide 
minimum cross-talk and reliable operation over 
the full temperature range. Duplicated mic/tel 
amplifiers give maximum protection against fail- 
ure and the circuits are mounted on ‘plug-in’ 
cards for ease of servicing. 

A system normally consists of two off-station 
boxes type 701-56, one off-junction box type 
701-18 one off-ground crew jack box type 
701-32. 

This system provides the crew with the follow- 
ing facilities: normal inter-communication bet- 
ween the two station boxes and the ground crew 
jack box; a call override facility; telebrief; inter- 
face with three transceivers, voice recorder and 
four switched channels for navigation and 
weapon system audio outputs; interface with six 
unswitched audio channels; ability to select 
track 1 or track 2 on the cockpit voice recorder 
and also notebook mode; interface with vhf/uhf 
transceiver frequency controllers to enable con- 
trol of the set to be selected by either crew 
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member; ability to select upper or lower aerials; 
and all active circuits are duplicated and a 
switch is provided which enables the two sepa- 
rate amplifier chains to be tested by breaking 
the power supply to each in turn. 


TECHNICAL SPECIFICATION 
Supply voltage range: 16-29V continuous 
16-30.5V intermittent 


Miniature Omni-directional Passive 
Sonobuoy (Jezebel) 


This sonobuoy is designed to be launched from 
aircraft or helicopters at airspeeds between 60 
and 325 knots and at altitudes between 150 and 
10000 feet (45.7 to 3048 metres). Once 
deployed, it detects and amplifies underwater 
sounds to modulate the self-contained fm 
transmitter. The fm signals are received by the 
aircraft processor, normally the AQA5 system, 
but the sonobuoy is fully compatible with all 
known processors currently being designed. 

When the buoy has been launched from the 
aircraft the deployment plate falls away allowing 
the cross-chute to extend and slow the buoy to 
100 fps. When it hits the sea the cross-chute is 
released and water enters the housing and 
energises a sea-water battery. This fires a squib 
which activates a carbon-dioxide cylinder and 
inflates the float bag with integral antenna. The 
descent housing and termination assembly sink 
to the pre-selected depth at which point the 
descent housing separates from the transducer 
and the buoy becomes operational. 

The output from the hydrophone is amplified 
in a pre-amplifier to establish a satisfactory 
signal-to-noise ratio. The output from the pre- 
amplifier is further amplified to a level sufficient 
to modulate the transmitter. The penultimate 
stage is a clipping amplifier to limit the peak 
modulation to 105 kHz. 


Airborne JHF/AM Radio (PTR1751) 


The PTR1751 is a lightweight uhf military air- 
borne transceiver designed to provide air-to-air 
and air-to-ground communications under 
severe electrical and environmental conditions. 
It is suitable for use in all types of helicopter and 
fixed-wing aircraft, and is intended primarily for 
air traffic control use, but this role may be 
extended with optional extras to include homing 
and continuous am reception on the interna- 
tional distress frequency of 243MHz 

The PTR1751 operates over the 225 to 
399.975MHz frequency range and provides 
7000 channels at 25 KHz intervals throughout the 
range. The channel spacing is 50kHz with 
25kHz available as an option. The power output 
is 10 or 20 watts minimum, under all conditions 
of operation. 

The equipment consists of two units, the 
transceiver and the control unit. Two alternative 
controls are available which provide either man- 
ual frequency selection only or manual fre- 
quency selection plus 17 preset channels 
including the guard channel. Both control units 
incorporate a built-in test equipment facility to 
check output power, modulation depth and 
receiver sensitivity. A non-volatile store provides 
the preset channel memory. Optional extra 
facilities include a guard receiver module which 
plugs into the main transceiver chassis and a 
homer in the form of an external unit. A wide- 
band secure speech facility can be achieved by 
the addition of interface equipment. 

The PTR1751 is one of a family of equipments 
which includes the PTR1741 vhf airborne trans- 
ceiver. The PTR1751 and PTR1741 are 
designed for dual vhf and uhf installations, with 
identical electrical interfaces and mechanical 
dimensions. Control units are common for all 
applications and one control unit can be used to 
operate the two transceivers providing a com- 
bined vhf/uhf installation. 
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Temperature range 

(operating) —40 to +70°C 
(storage) —55 to +90°C 

Altitude rating: 70 OOOft (21 300m) 


The vhf transmitter consists of a crystal- 
controlled oscillator with a variable capacity 
diode in series with crystal. The output from the 
sonic amplifier is applied across the variable 
Capacitance diode and results in frequency 
modulation of the crystal oscillator. The second 
harmonic of the oscillator drives a doubler 
stage, the output of which drives a second 
doubler stage. Finally a power amplifer is used 
to produce an output of 1 watt. The radiation 
pattern is omni-directional using a vertical 
quarter-wave antenna and ground plane. 


TECHNICAL SPECIFICATION 

Operating frequencies 

(31 channels) 162.25-173.5MHz each 375kHz 
apart 

(99 channels) 136-173.5MHz each 375kHz 
apart 

Transmitter power output: 1W minimum 
Transmitter frequency stability: +25kHz of 
preset channel frequency 

Sensitivity with hydrophone at a depth of 60ft 
(18.3m): +19kHz deviation in a sound field 
109dB above 1p Pascal at 440Hz 
Temperature range 

(operating) —2 to +35°C 

(pre-operating) —20 to +50°C 

(storage) —50 to +70°C 

Length: 30.5cm (1 ft) 

Diameter: 12.5cm (4.9in) 

Weight: 4.5kg (9.91b) 
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OPERATIONAL SPECIFICATION 

Vibration grade MIL-STD-810B Method 514 
Curve J 

Acceleration grade MIL-STD-810B Method 513 
Temperature/altitude/numidity MIL-STD-510B 
Method 518 


Manufacturer: Ultra Electronics Limited, Green- 
ford, Middlesex. 
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Miniature Jezebel passive sonobuoy 


Manufacturer: Ultra Electronics Limited, Green- 
ford, Middlesex. 


Airborne uhf/am radio PTR1751 


TECHNICAL SPECIFICATION 

Frequency range: 225-399.975MHz 
Channel separation: 25 kHz 

Number of channels: 7000 

Sensitivity: 2 V input (terminated) mod 30% at 
1kHz gives (s+n)/n ratio of minimum 10dB 
Selectivity (standard 50kHz spacing) 

(6dB) 30kHz minimum 

(60dB) 100kHz max 

Selectivity (special order 25kHz spacing) 
(6dB) 18kHz minimum 

(60dB) 50kHz max 

Power output: 10/20W minimum into 500 
Power input (transmit): 28V dc.at 3.5/7 A 
nominal 

Temperature range: —55 to +71°C 
Transceiver size: ¥2 atr short, low, 10W version, 
Y2 atr medium, low, 20W version 

Weight: 4kg 


MANUAL CONTROLLER 
Height: 146mm 
Width: 47.6mm 
Depth: <108mm 
Weight: 0.74kg 


MANUAL/PRESET CONTROLLER 
Height: 146mm 

Width: 95.2mm 

Depth: <108mm 
Weight: 1.5kg 


OPERATIONAL SPECIFICATION 
Generally to British Military Specification 
DEF133 and BS3G100 Pt 2 


Manufacturer: Plessey Avionics and Com- 
munications, Ilford, Essex. 
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VHF/UHF Airborne Transmitter/ 
Receiver PTR377 


The PTR877 is a combined vhf/uhf general- 
purpose airborne transmitter/receiver operating 
over the 100 to 156MHz and 225 to 400MHz 
vhf/uhf bands. The system provides for radio 
telephone communication on am, data trans- 
mission on fsk, homing-in azimuth on both uhf 
and vhf together with tone transmission for 
direction-finding and emergency purposes. 
Channel spacing is at 100kKHz for data, 25 or 
50kHz, preset or switchable for rt. Any one of the 
9240 channels can be selected directly on the 
remote-control unit by decade selection knobs. 
Alternatively single switch selection of 19 preset 
channels anywhere in the range is provided. 

Two of the frequencies would be the interna- 
tional distress frequencies of 121.5 and 
243MHz, which can be monitored constantly. 
Completely independent guard receivers are 
incorporated in the equipment together with 
self-test facilities. Inter-communication facilities 
are available between crew-members together 
with an airborne relay capability using an identi- 
cal transmitter/receiver. 

The PTR377 equipment comprises two main 
units, the transmitter/receiver and the remote- 
control unit. There is, in addition, a mounting tray 
for the transmitter/receiver and optional units 
consisting of antenna lobe switches for vhf/uhf 
homing. With the exception of the uhf power 
amplifier the equipment is all solid-state. Solid- 
state switching is employed together with digital 
frequency synthesis, single crystal reference 
oscillator, receiver tuning using varactor diodes, 
if selectivity by crystal filter and transfluxor 
magnetic store for the preset channels. 

Special-to-type first, second and third line test 
gear has been developed for this equipment. 


TECHNICAL SPECIFICATIONS 

Frequency range 

(uhf) 225-399.975 MHz 

(vhf) 100-156 MHz 

Manual control: direct selection of any one of 
the 9240 available channels 

Preset channels: any 19 within the vhf/uhf 
bands 

Channel spacing: 100kHz for data, 50 or 
25kHz, preset or switchable, for rt 

Operating modes: am, A2 or A3, fm. 20kHz 
deviation up to 5 kbd data speeds 
Sensitivity: 10dB (s+n)/n output for an input 
signal of 3uV emf mod 30% at 1000Hz 
Carrier power 

(uhf) 20W minimum 

(vhf) 10W minimum 


Helicopter VHF/FM Radio BCC306 


The BCC306 airborne radio system has been 
designed for communication between airborne 
and ground-based units and, although intended 
primarily for Wessex helicopters, can be used in 
other aircraft. 

The receiver/transmitter is a development of 
the Clansman vhf receiver/transmitter type 
RT351 currently in production for vehicle radio 
installations (UK/VRQ-301) and for use in British 
Army manpacks (UK/PRC-351 and UK/PRC- 
352) where its compactness, lightness and 
mechanical strength have already been widely 
recognised. 

Since the BCC306 is derived from the well 
proven RT351 it has the inherent reliability of that 
equipment and is calculated to be at least 
twenty times more reliable than previous gener- 
ations of radio sets. Wide use of the RT351 on 
systems for armoured fighting vehicles, soft- 
skinned vehicles, patrol boats, missile and gun 
control installations minimises training require- 
ments and similarity to existing systems consid- 
erably eases provision of spare sets, spare parts 
and test equipment. 

The BCC306 provides air-to-ground and air- 
to-air voice communication over the 30 to 
76MHz frequency range. The equipment func- 


VHF/UHF RADIO COMMUNICATIONS/UK 


Vhf/uhf airborne transmitter/receiver PTR377 


Power supplies: 28V dc nominal or 400Hz 
3-phase 

Consumption 

(receive) 140W 

(transmit) 400W 

Altitude: approx 30 500m (100 OOOft) 
Temperature range: —50 to +70°C 
TRANSMITTER/RECEIVER 

Height: 194.87mm (7.67 in) 

Width: 126.6mm (4.98in) 

Depth: 397.4mm (15.65in) 

Weight: 10.38kg (22.9lb) 


CONTROL UNIT 
Height: 95.6mm (3.76in) 


tions in the single-frequency simplex mode and 
uses F3 (narrow-band) modulation. It is 
extremely simple to operate with channel selec- 
tion and all other control functions effected 
through a compact remote-control unit, 
positioned to give the pilot or other crew mem- 
bers ready access. 

The receiver/transmitter, the BCC61, is an RT 
351 receiver/transmitter from which the major 
controls have been removed and resited on a 
remote-control unit (D692/1) near the pilot's 
control position. It provides 1841 channels of 
communication at 25kHz separation. 

The vhf automatic antenna matching and 
tuning unit (aamtu), the BCC543, is capable of 
tuning the 1.7 metre whip antenna over the 
system’s entire 30 to 76MHz frequency range. 
The unit requires no frequency setting, range 
setting or antenna impedance _ information, 
antenna matching and tuning being carried out 
entirely automatically following operation of the 
atu tune switch on the control unit. The full tuning 
sequence generally takes less than two sec- 
onds and a lamp on the control unit indicates 
when it has been completed. 


TECHNICAL SPECIFICATION 

Operating mode: F3 (narrow-band) +5kHz 
deviation. 

Frequency stability: +5ppm 


Width: 146.3mm (5.76in) 
Depth: 142.8mm (5.62in) 
Weight: 1.74kg (3.83!b) 


ANTENNA LOBE SWITCH 
Height: 66.8mm (2.63in) 
Width: 101.3mm (4in) 
Depth: 76.6mm (3.02in) 
Weight: 0.39kg (0.861b) 


MOUNTING TRAY 
Weight: 2.29kg (5.04 |b) 


Manufacturer: Plessey Avionics and Com- 
munications, IIford, Essex. 


Receiver sensitivity: 1.V input at +5kHz 
deviation for (s+n)/n ratio of 10dB 

Rf power output: 4W 

Power supply: 20-30V dc positive or negative 
earth input. Stabilised +24V dc output. 
Antenna: 1.7m whip 

Temperature range: —40 to +70°C 


Transmitter/ Remote- 
Receiver Control unit 
Length (mm) 235 96 
Width (mm) 149 146 
Height (mm) 920 470 
Weight (kg) 2.8 0.37 
Power Aircraft 
Supply unit _interface unit 
Length (mm) 238 190 
Width (mm) 130 15 
Height (mm) 890 850 
Weight (kg) Se 0.5 


Antenna tuning unit 


Length (mm) 235 
Width (mm) 150 
Height (mm) 145 
Weight (kg) Shs’ 


Manufacturer: Racal-Tacticom Limited, Read- 
ing, Berkshire. 


Airborne VHF/AM Radio (PTR1741) 


The PTR1741 is a lightweight vhf military air- 
borne transceiver designed to provide high- 
reliability air-to-air and air-to-ground communi- 
cations under severe electrical and environmen- 
tal conditions. It is suitable for use in all types of 
helicopter and fixed-wing aircraft and is 
intended primarily for air traffic control but this 
role may be extended with optional extras, to 
include remote homing and continuous am 
reception on the 121.5MHz international dis- 
tress frequency. 

The PTR1741 operates over the 100 to 
155.95 MHz frequency range and provides 2240 
channels separated at 25kHz intervals through- 
out the range. The channel spacing can be 
modified to 50kHz to interface the PTR1741 with 
existing, older equipments with lower frequency 
stability. The power output is 10 watts minimum, 
under all conditions of operation. 

The equipment consists of two units, the 
transceiver and the control unit. Two alternative 
control units provide either manual frequency 
selection only or manual frequency selection 
plus 17 preset channels, including the guard 
channel. Both control units incorporate a built-in 


VHF/UHF Airborne 
Transmitter/Receiver (PTR1721) 


The PTR1721 is a combined vhf/uhf airborne 
transmitter/receiver of advanced design operat- 
ing over the 100 to 156 MHz and 225 to 400 MHz 
bands. The ability to communicate on vhf and 
uhf provides an airforce with the increased 
flexibility of operating from civil air-strips equip- 
ped only with minimum vhf facilities. The equip- 
ment performance makes the PTR1721 ideally 
suited for installation in any military aircraft and it 
has been selected for the multi-role combat 
aircraft (Tornado) for the British and Italian air 
forces. 

The system provides all essential facilities for 
reliable voice and emergency communications 
and is compatible with both homing-in azimuth 
and direction-finding requirements. Channel 
spacing is set at 25 or 50kHz intervals to give a 
choice of up to 9240 channels selected directly 
on the remote-control unit. Frequency synthesis 
is employed to give a high frequency stability 
and to provide accurate channel selection. The 
control unit also provides selection of 19 preset 
channels. 

Two of the preset channels are normally the 
international distress frequencies of 121.5 and 
243MHz which can also be monitored on an 
independent guard receiver. A built-in self test 
system checks the transmit and receive func- 
“ans and also the control units. 

A mounting tray performs the dual functions of 
vibration isolation and forced air cooling. In 
addition an optional antenna lobe switch for uhf 
homing in azimuth, or an optional uhf antenna 
switch for adf operation may be utilised. 

In two-seat aircraft an identical control unit 
may be installed in each cockpit. The switching 
for dual control operation is external to the 
system. 

In aircraft which have a less demanding 
environmental performance it is possible to 
install the transmitter/receiver without forced-air 
cooling. 


TECHNICAL SPECIFICATION 
Frequency range 

(vhf) 100-156 MHz 

(uhf) 225-399.975 MHz 


AD120 VHF Communications 
System 


The AD120 Vhf Communications System is 
designed to meet military requirements for 
two-way airborne vhf dsb/am voice communica- 
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test equipment facility to check output power, 
modulation depth and receiver sensitivity. A 
non-volatile store provides the preset channel 
memory. Optional extra facilities include a guard 
receiver module which plugs into the main 
transceiver chassis and a homer in the form of 
an external unit. 

The PTR1741 is one of a family of equipments 
which includes the PTR1751 10/20W uhf air- 
borne transceiver. 

The PTR1741 and PTR1751 are designed for 
dual vhf and uhf installations, with identical 
electrical interface and mechanical dimensions. 
Control units are common for all applications. 
One control unit can be used to operate the two 
transceivers providing a combined vhf uhf instal- 
lation. 


TECHNICAL SPECIFICATION 

Frequency range: 100-155.975MHz 

Channel separation: 25kHz 

Number of channels: 2240 

Receiver sensitivity: an input of 2V (termi- 
nated) mod 30% at 1kHz gives (s+n)/n ratio of 
10dB or better 
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Selectivity, (standard) 25kHz spacing 

(at 6dB) 18kHz minimum 

(at 60dB) 50kHz max 

Selectivity (to special order) 50kHz spacing 
(at 6dB) 30kHz minimum 

(at 60dB) 100kHz max 

Output power: 10W minimum into 500 
Temperature range: —55 to 71°C 

Size of transceiver: Yzatr short, low 

Weight: 4kg 

MANUAL CONTROLLER 

Height: 146mm 

Width: 47.6mm 

Depth: <108mm 

Weight: <0.75kg 


MANUAL/PRESET CONTROLLER 
Height: 146mm 

Width: 95.2mm 

Depth: <108mm 
Weight: <1.5kg 


OPERATIONAL SPECIFICATION 
Generally to British Military Specification 
DEF133 and BS3G100 Part 2 


Manufacturer: Plessey Avionics and Com- 
munications, Ilford, Essex. 


Vhfluhf airborne transmitter/receiver PTR1721 


Channel availability 

(vhf) 2240 

(uhf) 7000 

Channel spacing 

(vhf) 25kHz 

(uhf) 50kKHz (25kHz optional) 

Operating modes: am, A2, A3 

Sensitivity: 2..V emf produces 10dB (s+n)/n 
ratio for 30% mod at 1kHz 

Carrier power 

(vhf) 10W (836W pep 90% mod) 

(uhf) 20W (72W pep 90% mod) 

Power supplies: 115V 400 Hz, 3 phase stan- 
dard, or 28V dc special. 

(transmit) 8360VA 

(receive) 140VA 

Built-in test facilities: confidence check on 
receiver sensitivity, transmitter power and mod 
depth, contro! unit display and function 
Altitude: 50 OOOft (15 240m) continuous and 
70 000ft (21 336m) short duration 
Temperature range: —40 to +70°C 


tions with atc flight information agencies and 
other aircraft. It operates over the 118 to 
135.975MHz frequency range with 25kHz fre- 
quency channel spacing and provides a selec- 
tion of any one of 720 channels. 

The AD120 comprises two units, the AA1201 
transmitter receiver and the AA1202 control unit. 


TRANSMITTER/RECEIVER 
Height: 125mm 
Width: 194mm 
Depth: 339mm 
Weight: 11.25kg max 


CONTROL UNIT 
Height: 95.6mm 
Width: 146.7mm 
Depth: 178mm 
Weight: 1.8kg max 


ANTENNA LOBE SWITCH (and adf antenna switch) 
Height: 65.8mm 

Width: 98.4mm 

Depth: 76.5mm 

Weight: 0.39kg max 

Mounting tray: 2.6kg max 


Manufacturer: Plessey Avionics and Com- 
munications, Ilford, Essex. 


The transmitter power output level may be 
adjusted by a preset control from 10 to 20 watts. 
A series of mounting trays, adaptor cables, 
adaptor plates and other installation items has 
been designed so that the AD120 system can be 
fitted into aircraft in minimum time and at low 
cost and with virtually no change to the airframe. 
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The AA1201 is rack-mounted and the AA1202 
is panel-mounted on the aircraft contro! panel. 
All controls on the AA1202 are easily operable 
with gloved hands.and the frequency selected is 
clearly indicated by an in-line digital display of 
numerals. Red or white lights are provided for 
rear illumination of all panel markings. 

A press-to-test control, fitted to the control 
unit, operates the squelch circuits and allows 
receiver noise to be fed to the headset to check 
that the receiver is functioning. The transmitter is 
checked by observing the presence of side 
tone. A high mtbf of the AD120 system makes 
second line servicing unnecessary. A system 
bench test rig is provided for third line servicing 
to demonstrate that a line replacement unit 
meets the relevant specification and locates 
faults to replaceable modules. Test points on 
modules enable defective components to be 
located using standard service test equipment. 

A variant of the transmitter/receiver known as 
AA1201-2 provides compatibility with offset car- 
rier systems and has a maximum output power 
of 20 watts. 


AD190 VHF/FM Transceiver 


The AD190 tactical vhf/fm communication and 
homing system has extended the tactical 
Capabilities of helicopters and aircraft in the 
close support of ground units in several impor- 
tant roles, such as support of ground forces 
requiring urgent reinforcement in men or fire 
power; aerial command post for observation 
and tactical control; rapid interception of hostile 
mobile columns; and accurate location of 
ground position for uplifting men, material and 
rapid evacuation of casualties. 

Simultaneous use of more than one trans- 
ceiver on the same aircraft has enabled effective 
use of the aircraft as an airborne observation 
post, as well as the installation providing a relay 
station facility. The homing facility provides a 
steering signal simultaneously with the com- 
munication so the pilot can steer accurately to 
the ground station. 


Multi-Channel VHF/UHF and UHF 
Transceivers (PVS970 Series) 


The PVS970 series of multi-channel uhf and 
uhf/vhf communications equipment has been 
developed for ship-to-ship, ship-to-shore or 
ship-to-air use by the Royal Navy and for 
ground-to-air use by the Royal Air Force. The 
series includes the PTR971 vhf/uhf transceiver 
and the PTR976 uhf transceiver offering the 
same facilities as the PTR971, except that the 
vhf modules are removed. The description of the 
PTR971 applies to the PTR976, except for any 
reference to vhf. 

The PTR971 vhf/uhf transceiver offers, in a 
single unit, a 20 watt uhf transceiver suitable for 
shipborne, fixed ground and portable container 
use. It operates in the 100 to 155.975MHz and 
225 to 399.975 MHz ranges giving achoice of up 
to 9240 channels with 25kHz spacing. On vhf 
channels the transceiver delivers an output of 10 
watts cw at 90 per cent am for voice communica- 
tions. On uhf the output is 20 watts at 90 per cent 
am for voice, teletype or high-speed data or up 
to +20kHz deviation for fm data. The transmitter 
is continuously rated. 

The receiver is a single superheterodyne, with 
additional selectivity in the uhf band provided by 
an optional servo-tuned rf filter if required. 
Remote outputs to 100 and 6000 lines are 
provided for voice, teletype and high-speed 
data signals, with local handset outputs for voice 
monitoring. 

The modular equipment, which is all solid- 
state, is continuously rated over its operating 
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TECHNICAL SPECIFICATION 

Frequency range: 118-135.975MHz 

Channel spacing: 25kHz 

Services: double sideband amplitude modula- 
tion voice, SELCAL 

Frequency accuracy: 15x 10° 

Frequency stability: 210° 

Receiver sensitivity: (s+n)/n at least 6dB with 
input rf signal 30% mod at 1 kHz of 3V emf froma 
50Q source - 

Power requirement: 27V dc nominal BS38G100 
Part 3 for Category B equipment 

Transmitter power unit: adjustable by preset 
over range 10-20W 

Altitude: 55 OOOft (16 700m) 

Vibration 

(up to 60Hz) 1g 

(60-100Hz) 2g 

Acceleration: 5.59 

Crash: 69 

Temperature range: —54 to +55°C with Yeh at 
71°C 

Humidity: 95% 


Silent tuning of the antenna system gives 
protection against enemy countermeasures 
while selection of high-power (10 watts) and 
low-power (one watt) reduces the possibility of 
unwanted signal monitoring. Data operation is 
available with the AD190 for use with secure 
speech equipment. 

Selection of 25 and 50kHz channel spacing 
provides compatibility between the AD190 and 
a wide range of new and older ground station 
equipment. A comprehensive built-in-test and 
interruptive test provides a continual check of 
the important system parameters and instant 
indication of malfunction as well as identifying 
the failed Iru. 


TECHNICAL SPECIFICATION 
Frequency range: 30-75.975MHz 
Transmitter power output 
(high-power) 10W (—0+2dB) 
(low-power) 1W (+1.5dB) 


PCHAN SPACING ASCITES 
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temperature range. 

A standardised control unit fitted to the front of 
the unit gives local control of the transceiver 
which contains a magnetic memory for 19 preset 
channel storage. Extended and remote-control 
facilities are available as optional extras. 
Routine servicing and testing is carried out by a 
plug-in diagnostic test unit. 


Multi-channel transceiver PVS970 


TRANSMITTER/RECEIVER (AA 1201) 
Height: 127mm 

Width: 60mm 

Depth: 312mm 

Weight: 2.1kg 


CONTROL UNIT (AA1202) 
Height: 47mm 
Width: 146mm 
Depth: 90mm 
Weight: 0.6kg 


OPERATIONAL SPECIFICATION 

Designed to meet BS3G100 and British Defence 
Specifications DEF 133 environmental require- 
ments 

Avionics Limited, 


Manufacturer: Marconi 


Basildon, Essex. 


Services: vhf/fm telephony, vhf/fm data, vhf/fm 
homing. (A separate receiver is provided for the 
homing facility) 

Receiver sensitivity: 1.24V from 50 Q for 
10dB, (s+n)/n ratio audio b/w 300-5000 Hz 
Selectivity (25kHz channel spacing) 

(at —6dB) 30kHz 

(at —80dB) 45kHz 

Selectivity (650kHz channel spacing) 

(at —6dB) 32kHz 

(at —100dB) 100kHz 

Power requirements: 27.5V negative earth 
(transmit) 1W output 68W input; 10W output 
108 W input 

(receive) 48W max 

Avionics Limited, 


Manufacturer: Marconi 


Basildon, Essex. 


The PVS970 series of transceivers is suitable 
for use with antenna multi-couplers: an optional 
front and tuned filter can be supplied for use 
when equipments are used without multi- 
couplers. Also available is a range of both 
manual and automatic antennas and antenna 
multi-couplers designed to complement and 
interface with the transceiver. 


TECHNICAL SPECIFICATION 

Frequency range 

(vhf) 100-155.975 MHz 

(uhf) 255-399.975 MHz 

Channel spacing: 100, 50, 25kHz 

Number of channels: 9240 (with 25kHz spac- 
ing) 

Frequency stability: better than +2.5kHz at 
any frequency in the band for 12 months 
Receiver sensitivity 

(am) <2.5uV emf 30% mod for 10dB (s+n)/n 
(fm) <2.54V emf +3kHz deviation for 16dB 
(st+n)/n 


Multi-Channel VHF/UHF and UHF 
Communications System (PVS1730 
Series) 


The PVS1730 Vhf/uhf Radio Communications 
System is derived from the PVS970 series of 
shipborne and ground multi-channel uhf and 
vhf/uhf transceivers which have been 
developed under contract to the MoD for use 
with the Royal Navy and the Royal Air Force. 

The PVS1730 system is capable of operation 
as a separate receiver or transmitter on uhf only 
or vhf/uhf combined. By the addition of the 
appropriate modules it can also be used as a 
vhf/uhf or uhf only transceiver. The transmitter or 
transceiver may also be operated as a drive unit 
for an 80 watt power amplifier (uhf only). 

The transmitter is continuously rated. On vhf 
channels it delivers an output of 10 watts cw at 
90 per cent am for voice communications and on 
uhf 20 watts cw at 90 per cent for voice, teletype 
or high speed data or up to +20kHz deviation 
for fm data. 

Various configurations of equipment installa- 
tion are possible. Cabinets are available to 
accommodate one, two or three equipments 
and all cabinets can accept transmitters, 
receivers or transceivers without modification. 

Space is available in the three-line cabinet for 
fitting the PVS1730 diagnostic test unit where 
required. This front panel has been designed to 
accept a controller which is a plug-in unit with 
one of two distinct configurations. A manual 
controller provides simple frequency selection, 
without memory and allows the equipment to be 
operated with an extended-control unit. A prog- 
rammable controller provides frequency and 
channel selection in conjunction with a 20- 
channel memory. This configuration allows the 
equipment to be operated with remote channel 
selectors and automatic multi-couplers. 


TECHNICAL SPECIFICATION 

Frequency range 

(vhf) 100-155.975 MHz 

(uhf) 225-399.975 MHz 

Channel spacing: 100, 50 or 25kHz 

Number of channels: 9240 (with 25kHz spac- 
ing) 

Frequency stability: better than +2.5kHz at 
any frequency in the band over 12 months 


VHF and UHF Shipborne and 
Ground Communication System 
(PVS1760) 


The PVS1760 system has been designed speci- 
fically to meet the vhf, uhf and vhf/uhf require- 
ments for shipborne and fixed ground applica- 
tions. The system is based on the PTR1741 vhf 
and PTR1751 uhf airborne transceivers and 
associated control units covering the 100 to 
155.975MHz and 225 to 399.975MHz fre- 
quency bands respectively. 
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Selectivity 

(at 6dB for 25kHz spacing) +9.5kHz 

(at 6dB for 50kHz spacing) +18.5kHz 

(at 6dB for 100kHz spacing) +35kHz 

Power output, (nominal) 

(vhf) 10W carrier 

(uhf) 20W carrier 

Power supplies: 115/230V ac +10% 45- 
450Hz 

Consumption: <650W 

Temperature range 

(operating) —10 to +55°C 

(storage) —40 to +70°C 

(transceiver including control and interface unit) 
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Height: 178mm (7in) 

Width: 482mm (19in) 

Depth: 710mm (28in) 

Weight: (for fully equipped vhf/uhf transceiver 
excluding cabinet): 57kg (125Ib) 


OPERATIONAL SPECIFICATION 
Generally in accordance with British Defence 
Specification DEF133, N1 and L2 


Manufacturer: Plessey Avionics and Com- 
munications, Ilford, Essex. 


PVS1730 vhfluhf radio communications system 


Receiver sensitivity 

(am) <2.5uV emf 30% mod for 10dB (s+n)/n 
(fm) <2,.5uV emf +3kHz deviation for 16dB 
(s+n)/n 

Selectivity at 6dB 

(25kHz spacing) +9.5kHz 

(50kHz spacing) +18.5kHz 

(100kHz spacing) +385kHz 

Outputs 

(O0dBm into 600 Q) 300Hz-3.5 kHz 

(2.5V into 100Q) 300Hz-3.5kHz 

(0dBm into 600) 50Hz-30kHz 

Power output (nominal) 

(vhf) 10W carrier 

(uhf) 20W carrier 

Power supplies: 115/230V ac +10% 45- 
450Hz 


To extend the operational capabilities of the 
transceivers for shipborne and ground applica- 
tions various additional items have been pro- 
duced including an ac power supply unit, local 
and extended control units, interconnection 
units and various mounting trays. 

The local control unit comprises a control unit 
and an audio interface unit which are completely 
separate assemblies housed within one case. 
Two versions are available, one providing man- 
ual frequency selection with audio interface unit 
providing ready and busy indications, and a 


Consumption: <650W 

Temperature range 

(operating) —10 to +55°C 

(storage) —40 to +70°C 

Height: 78mm (7in) 

Width: 482mm (19in) 

Depth: 710mm (28in) 

Weight (for fully-equipped vhf/uhf receiver): 
57kg (125!b) 


OPERATIONAL SPECIFICATION 
Generally as British Military Specification DEF 
133, N1 N2 


Manufacturer: Plessey Avionics and Com- 
munications, Ilford, Essex. 


second with the addition of a memory enabling 
18 preset channels to be stored. 

Various mounting trays are available, fitted 
with appropriate shock and vibration mounts. 
Mounting trays incorporating ac blowers are 
also available for continuous operation of the 
transceiver under data or ratt conditions. 

A unit in a weatherproof box is used to provide 
voice control from a position remote from the 
local control unit. A similar unit provides 
extended voice but has the addition of an 
18-position preset channel selection switch. 
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TECHNICAL SPECIFICATION 

Frequency range 

(uhf) 225-399 MHz 

(vhf) 100-155.975 MHz 

Channel separation 

(uhf standard) 

50kHz (25kHz optional) 

25kHz (50 kHz optional) 

Number of channels 

(uhf) 3500 (50kHz), 7000 (25kHz) 

(vhf) 2240 (25kHz), 1120 (50kHz) 

Receiver sensitivity: an input of 2uV (termi- 
nated) mod 30% at 1 kHz gives a(s+n)/n ratio of 
10dB or better 

Selectivity 

(uhf standard) 50kHz 6dB 38kHz minimum, 
60dB 100 kHz max 

(uhf to special order) 25kHz 6dB 19kHz 
minimum, 60dB 50kHz max 

(vhf standard) 25kHz 6dB 19kHz minimum, 
60dB 50kHz max 

(vhf to special order) 50kHz 6dB 38kHz 
minimum, 60dB 100kHz max 

Power output 

(uhf) 10/20W versions 

(vhf) 10W 

TRANSCEIVER 

Height: 154mm 

Width: 124mm 

Depth: 459mm ss. 

Weight: 6.7|b (3kg) 


POWER SUPPLY UNIT 
Height: 151mm 
Width: 193mm 
Depth: 434mm 
Weight: 16lb (6.8kg) 


LOCAL CONTROL UNIT 
Height: 156mm 
Width: 124mm 
Depth: 165mm 
Weight: 2.7|b (1.2kg) 
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Typical fast strike craft installation 


EXTENDED CONTROL UNITS 
Height: 225mm 
Width: 146mm 
Depth: 90mm 
Weight: 2.1!b (0.9kg) 


OPERATIONAL SPECIFICATION 
Generally to British Military Specification 
DEF133 Tables N1 and N2 


Manufacturer: Plessey Avionics and Com- 
munication, Ilford, Essex 


UNITED STATES OF AMERICA 


AN/PRC-25 VHF/FM Manpack 
Transceiver 


The AN/PRC-25 is a compact, lightweight, trans- 
istorised, short-range, manpack radio set, which 
has a frequency range identical to that of the 
AN/VRC-12 radios. 

The operating range can be extended by use 
of a fixed, elevated ground-plane antenna. At a 
fixed location the AN/PRC-25 can be remotely 
controlled with radio set control group AN/ 
GRA-39. 

The AN/PRC-25 radio set, designated for use 
in the forward combat areas, provides platoon 
and company level communications. The light- 
weight, manpack radio replaced the AN/PRC-8, 
9 and 10 radios. 

Service test models of the AN/PRC-25 were 
submitted to the test agency in early 1959. 
Modifications were required to correct deficien- 
cies, and two modified prototype models were 
tested during November 1960. The AN/PRC-25 


AN/PRC-6(T) Portable Transceiver 


The AN/PRC-6(T) is the successor to the long- 
serving AN/PRC-6. It is an all solid-state vhf/fm 
transceiver built to the same mechanical 
specification as its predecessor but containing 
completely redesigned circuitry using modern 
components. This improves receiver sensitivity 
and selectivity, transmitter output power, battery 
drain and operating flexibility. 

The transceiver accepts standard PRC-6 
crystals and nets with the AN/PRC-10, PRC-25, 
PRC-77 and various AN/VRC and AN/GRC sys- 
tems. 


was type classified Standard-A in May 1961, a 
production contract was awarded in October 
1961, and deliveries began in December 1962. 
Initial distribution to Europe was made in August 
1963. Basically the AN/PRC-25 was designed 
for manpack operation but is adaptable for 
vehicular installation. Consequently three ver- 
sions comprise the AN/PRC-25 family; the other 
two being the AN/VRC-53, vehicular mounted; 
and the AN/GRC-125, on-off vehicle. 

It was widely used in Viet-Nam. More than 
130 000 sets were produced before production 
ceased. 


TECHNICAL SPECIFICATION 

Modulation: frequency 

Signal modes: voice 

Frequency control: master oscillator 

Power source: battery 

Antenna: whip (36 and 129in/91 and 326cm) 
Frequency bands: 30-52.95MHz, 53- 
75.95 MHz 

Number of channels: 920 


TECHNICAL SPECIFICATION 

Transmitter range: up to 20 miles (32km) 
depending on terrain 

Frequency coverage: 47-55.4MHz crystal- 
controlled 

Modulation: fm with 25, 12 and 5kHz deviation 
options 

Power requirement: 11—15V dc from internal 
batteries or external 12V dc supply 

Current drain 

(receiver) 20mA 

(transmit) 120mA 

Antenna: 3ft (0.9m) flexible blade 


Number of preset channels: 2 
Separation: 50kHz 

Polarisation: vertical E 

Max transmission range: 5 miles (8km) 
Transmitter power output: 1—1.5W 

S/n ratio: 50dB 

Power requirements: 12.5V dc 
Temperature range: —40 to +159°F (—40 to 
+70°C) 

Selectivity 

(maximum) 200kHz 

(minimum) 38kHz 

Sensitivity: 0.6 nV 

Height: 11in (27.9cm) 

Width: 41{n (10.1cm) 

Length: 11in (29.9cm) 

Weight: 24|b (10.8kg) 


Manufacturers: RCA, Camden, New Jersey, 
E-Systems Incorporated, Huntington, Indiana, 
Bristol Electronics Incorporated, Bedford, Mas- 
sachusetts, Ovitron Corporation, Newburgh, 
New York. 


Transmitter output: 5010mW minimum 
Frequency deviation: 25kHz (12 or 5kHz to 
special order) 

Channels: single channel operation selectable 
from 43 plug-in crystals spaced 200kHz across 
band 

Receiver sensitivity 

(for full quieting) 1uV 

(for 20dB (s+n)/n) 0.5uV 


Manufacturer: AN/COM Electronics, North Hol- 
lywood, California. 


AN/PRC-77 VHF/FM Manpack 


Radio set AN/PRC-77 is ashort-range, manpack 
portable fm receiver/transmitter that provides 
two-way voice communication. It can communi- 
cate on any of its 920 channels with similar radio 
sets and also with AN/VRC-12, 43-39; AN/ 
PRC-8, -9, -10, and -25; AN/PRT-4 and PRR-9; 
AN/GRC-3 to -8; and AN/ARC-54, -114A, and 
-131. 

Receiver/transmitter RT-841/PRC-77 is the 
basic unit of this radio set and also the main 
component of two lightweight vehicular radio 
sets the AN/VRC-64 and the AN/GRC-160. 
Adding appropriate hardware to the AN/PRC-77 
radio set permits vehicle operation. 

The RT-841/PRC-77 unit is solid-state and of 
modular construction. 

Any two of the 920 channels available may be 
chosen for presetting, which provides fast 
channel switching when necessary, particularly 
at night. The front panel controls also permit 
either remote or relay operations. A radio set 
may be controlled remotely from distances of up 
to two miles (3.2km) by using radio set control 
group AN/GRA-39. Two radio sets AN/PRC-77 
can be interconnected to relay the signals of two 
other radio sets when they are beyond their 
normal range. Re-transmission of the radio 
signals can be accomplished automatically by 
connecting re-transmission cable kit MK-456/ 
GRC between the two local radio sets. 

Accessories include electrical equipment 
harness, ST-138/PRC-25; cotton duck bag, 
CW-508/PRC-25; handset, H-189/GR; short 
antenna, AT-892/PRC-25; long antenna, AT- 
271A/PRC and antenna support, AB-591/PRC- 
Pass 

The AN/PRC-77 is one of the major US com- 
munications procurement programmes and is 
currently being bought as a successor to the 
AN/PRC-25. RCA was originally chosen by the 
US Army to develop the AN/PRC-77 and pro- 
duce production versions on a sole source 
basis. In 1968 Electrospace Corporation was 
selected as a second source producer of the 
set. E-Systems has also become a major pro- 
ducer of the set and signed an agreement with 
the Republic of Korea in 1973 for $3.2 million 
worth of sets to be assembled in Korea from kits. 
E-Systems has also sold the set to Spain, 


AN/PRC-70 HF/VHF Transceiver 


The AN/PRC-70 is a lightweight transceiver 
designed for manpack use, but adaptable for 
use in vehicles and aircraft. Operating in the 2 to 
76MHz frequency range in am, cw, ssb and fsk 
modes and from 30 to 76MHz in fm mode, the 
AN/PRC-70 has great flexibility. The AN/PRC-70 
can communicate over long ranges of up to 
2500 miles (4000km). The 30 to 76MHz ssb 
mode offers flexibility for setting up nets and 
links. The built-in antenna coupler is completely 
automatic, and provides an optimum match with 
whip antennas, doublets and long wires. Aver- 
age tune time is less than one second. 

Transmitter power output in cw, fm, fsk and 
ssb modes is 30 watts delivered to the antenna 
from 2 to 76MHz. 

An all-electronic control permits use with a 
remote-control head. The airborne installation is 
designated the AN/PRC-70 (ABN), and the veh- 
icular version is designated by Cincinnati as the 
VT-100. 

A single cable can connect two AN/PRC-70 
systems to provide re-transmission of voice on 
any two separate frequencies in the 2 to 76 MHz 
band, and secure voice transmission in the 30 to 
76MHz band. 

Development contracts for the set were 
placed with Avco Electronics (now part of Cin- 
cinnati) and General Dynamics in August 1964. 
Both models were tested in June 1971, as a 
result of which Cincinnati was awarded a con- 
tract to develop and build 21 test models over 33 
months with an option on an initial production 
order of 360 sets after evaluation. Total US Army 
procurement in the 1970s is expected to reach 
2000 units. 
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ANIPRC-77 vhf/fm manpack 


Jordan, Lebanon and Norway. Cincinnati Elec- 
tronics is also a major supplier to the US Army 
and is under contract to supply several 
thousand sets. AN/PRC-77 is also manufactured 
by Tadiran in Israel. The set will continue as the 
standard US Army radio into the 1990s. 


TECHNICAL SPECIFICATION 

Frequency range 

(low-band) 30-52.95 MHz 

(high-band) 53-75.95 MHz 

Mode: fm (voice) 

Channel spacing: 50kHz 

Available channels: 920 

Range of communication: 5 miles (8km) 
(depending on environment) 

Power requirements: 12.5 +2.5V dc 

Power source: dry battery BA-386/U BA-398/U, 
or BA-4386/U 

Frequency accuracy (transmitter): within 
+3.5kHz of dial setting 

Sensitivity: 0.5 uV for (s+n+d)/n+d of 10dB 
Max (s+n)/n: =>50dB 

If selectivity 

(6dB bw) 32kHz minimum 

(60dB bw) 100kKHz max 

(70dB bw) 120kHz max 


UME 


RAWT 


If rejection: =>100dB 

Vfo temperature stability: <+150kHz 
Synthesizer lock-up time: 1s or 3 sweep 
cycles 

Audio frequency response 

(500-3000Hz) within +3, —6dB of 1000Hz 
reference 

(at 300Hz) within 0, —6dB of 1000Hz reference 
Audio output power: 4mW across 10000 

Rf power output: 1.3-2W 

Temperature range 

(operating) —40 to +150°F (—40 to +65.5°C) 
(storage) —80 to +160°F (—62 to +71°C) 
RT-841 

Height: 10cm (4in) 

Width: 27.3cm (10%in) 

Depth: 27.3cm (10%in) 

Weight (including battery): 7.6kg (16.8Ib) 


Manufacturers: RCA Government Communica- 
tions, Burlington, Massachusetts. E-Systems 
Incorporated, Dallas, Texas. Cincinnati Elec- 
tronics Corporation, Cincinnati, Ohio. 
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TECHNICAL SPECIFICATION 

Frequency range: 2-76 MHz 

Channel spacing: 100Hz 

Modes 

(2-76MHz) usb, am, cw, fsk 

(30-76 MHz) fm 

Frequency control: digital synthesizer, refer- 
enced to tcxo 

Frequency stability: 5 =< 107’ for all service 
conditions 

Mitbf: 1800h 


AN/PRC-66B UHF Packset 
Transceiver 


The AN/PRC-66B is a 2-watt uhf manpack trans- 
ceiver designed to provide the full range of 
tactical communications. 

The transceiver provides am communication 
on any one of 3500 channels in the 225 to 
399.95 MHz frequency range. It offers consider- 
able improvement in weight, size, performance, 
and reliability over any similar type in use. 

The volume of the transceiver, including con- 
trols, connectors, and a storable flexible 
antenna is only 1393 cubic centimetres (85 
cubic inches). It can be hand-held during use or 
operated as a packset. A higher powered ver- 
sion which can also be mounted on vehicles has 
a 943B-3 15-watt amplifier and a vehicle adapter 
mount. 

Thin-film and integrated circuit techniques 
have been incorporated wherever possible in 
both digital and analog circuits. 

Both rechargeable or throwaway batteries are 
available: the rechargeable battery package 
uses nickel cadmium cells and the throwaway 
ones use alkaline cells. 

A fixed length flexible antenna is supplied with 
the equipment. Broad-banding techniques pro- 
vide operation within a 3 to 1vswr. Antenna 
orientation is readily adjustable. When not in use 
the antenna is stored in the carrying harness. A 
bne-type coaxial connector is also provided for 
operation with other uhf equipment if desired. 

Normal field maintenance takes less than 30 
minutes. Building block construction permits 
rapid isolation and replacement of a faulty 
plug-in module. The subassemblies, compo- 
nents, or micro-electronic packets can be main- 


AN/VRC-12 and AN/VRC-43 to 49 
Series Radio Sets 


The AN/VRC-12, 43-49 Series Radios provide 
short-range, two-way, radiotelephone com- 
munication in the 30 to 75.95MHz range, using 
fm transmission and reception. Up to two addi- 
tional receive channels may be monitored simul- 
taneously with certain sets from this series. 
These radio sets are used primarily in vehicles 
such as jeeps, trucks, armoured personnel 
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Mttr: 15 minutes 

Receiver sensitivity 

(ssb) 0.25uV 

(am) 1.3 uV 

(fm) 0.4 nV 

Selectivity 

(usb, cw, fsk) 2.8kKHz 

(am) 6kHz 

(fm) 32kHz 

Spurious responses: 80dB 
Signal handling: 300mV in-band signal 


tained, removed and replaced at the depot 
level. 

Originally developed by Collins of Canada, 
the AN/PRC-66B has been ordered by the US 
airforce. 


TECHNICAL SPECIFICATION 

Frequency range: 225-399.95 MHz 
Channels: 3500, 50kHz spacings 

Frequency stability: better than 1 x 105/day 
Transmitter power output: 2W average, am 
90% with 1000Hz 

Modulation capability: 90% am 
Transmitter frequency response: 
300-23 000 Hz 

Envelope distortion: <10% for mod frequen- 
cies, 300-2700 Hz 

Receiver sensitivity: 3.V signal mod 30% at 
1000Hz will produce 10dB or greater (s+n)/n 
Selectivity 

(primary 3dB) 60kHz minimum 

(60dB) 120kHz max 

Images and other spurious responses: 60 dB 
down or better 

Audio output: 10mW into 500 load with 3 nV 
rf signal, 30% mod at 1000Hz adjustable 
Temperature range 

(operating) —30 to +52°C 

(storage) —54 to +68°C 

Temperature shock: —54 to +71°C shock 3 
cycles, total 24h 

Vibration: 5-500Hz, 1.3-2.5g 

Drop test: 6m (20ft) on wooden floor (in drop 
bag) 

Humidity: 95% 

Immersion 

(non-operating) 0.9m (Sft) of water for 2h 
(operating) rain 


—3dB, 


Transmitter power output (50 © load) 
2-76MHz 

(ssb) 30W pep 

(ame) 7.5W carrier 

(fm, fsk, cw) 30W 

Spurious: 80dB down 

Height: 4in (10cm) 

Width: 12in (30cm) 

Depth: 13in (83cm) 

Weight (less battery case) 20.5|b (9.3kg) 


Manufacturer: Cincinnati Electronics Corpora- 
tion, Cincinnati, Ohio. 


AN/PRC-66B uhf Packset 


Altitude 

(operating) 3048m (10 OOOft) 
(storage) 15 000m (50 OOOft) 
Salt fog: 100h 


Manufacturer: Rockwell International, Collins 
Telecommunications Products Division, Cedar 
Rapids, lowa. 


Carriers and tanks. They are also used in marine 
craft and in some communications shelters and .. oy 
vans. They can be interconnected with other 4 5 @a0-5? pgwer 
radios for relay use when specific sets must i. Sey “we e 
communicate beyond their normal range. In i Bae Low-"\ Ker 
certain applications they are controlled remotely ed cake R-RESET 
and may be connected with remote telephone 
facilities for rwi operation (radio/wire integra- 
tion). They can be used alone or in conjunction 
with vehicular radio-intercom equipment. 

The AN/VRC-12 receives and transmits on 
one channel while simultaneously monitoring an 
additional channel. It has push-button tuning of 
ten pre-selected channels. 

The AN/VRC-43 receives and transmits on 
one channel and has push-button tuning of ten 
pre-selected channels. 

The AN/VRC-44 receives and transmits on 
one channel while simultaneously monitoring 
two additional channels. Push-button tuning of 
ten pre-selected channels is provided. 

The AN/VRC-45 provides simultaneous two- 
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RT-546A/VRC transmitter/receiver 
The AN/VRC-46 receives and transmits on 


one channel with local manual channel selec- 
tion. 


way operation on two different channels with 
push-button tuning of ten pre-selected chan- 
nels. 


The AN/VRC-47 receives and transmits on 
one channel while simultaneously monitoring an 
additional channel. Local manual channel selec- 
tion is provided. 

The AN/VRC-48 receives and transmits on 
one channel while simultaneously monitoring 
two additional channels. Local manual channel 
selection is provided. 

The AN/VRC-49 provides simultaneous two- 
way operation on two different channels with 
local manual channel selection. 

These configurations are obtained from three 
basic equipments used in various combina- 
tions: The RT-524A/VRC_ transmitter/receiver 
with manual channel selection, the RT-546A/ 
VRC transmitter/receiver with pre-selected 
channels and the R-442A/VRC receiver. 

The VRC-12 and its variants are the most 
widely used fm/vhf tactical communications 
equipment in service. Since 1967 nearly 
100 000 have been produced for the US Army 
as well as thousands of additional sets for other 
governments. 


TECHNICAL SPECIFICATION 

Frequency range: 30—75.95MHz at 0.05MHz 
intervals 

Number of frequency settings: 920 
Operating mode: fm 

Frequency stability: +3kHz of selected fre- 
quency 

Rf signal sensitivity: 0.5 ZV, minimum 
Output rf power 

(low) 0.6-8W with 25V dc operating power; 
0.5-10W with 30V dc operating power 

(high) 35W minimum with 25V dc operating 
power 

Audio output impedance 

(external loudspeaker) 1600 

(headphone) 500 

(to radio-intercom system) 1800 0 

Audio input/output: 5-pin panel receptacles 
Duty cycle: continuously in high power in 120° 
ambient with input power of 22 V dc; 1h with 30V 
de 

Power drain 

(low-power) 3A at 25V dc 

(high-power) 10A at 25V dc 

Transmission distance (using whip antenna) 
(low-power) approx 5 miles (8km) 
(high-power) approx 25 miles (41 km) 
Antenna impedance: 50; bnc receptacle 


AN/VRC-64 and AN/GRC-160 Vehi- 
cle Radio Sets 


The AN/VRC-64 and AN/GRC-160 Radio Sets 
are vehicular adaptations of the AN/PRC-77 
manpack radio set. By adding a mount and a 
power amplifier to the RT-841/PRC-77 receiver/ 
transmitter, the manpack radio becomes a 
vehicular-mounted radio set. 

Amplifier-power supply group OA-3633/GRC 
provides the amplification necessary to drive a 
self-contained panel mounted loudspeaker. The 
OA-3633 unit accepts a 24 volts de input from 
the vehicle battery and furnishes the regulated 
dc power required by the RT-841 receiver/ 
transmitter. 

Vehicular mount MT-1029/VRC is used for 
mounting radios in vehicles. The junction box in 
each radio mount includes receptacles for the 
passage of dc power and audio signals to and 
from the radios installed in the mount. The 
OA-3633 units fits into the MT-1029 mount and in 
turn accepts the RT-841 receiver/transmitter. A 
switch on the front of the OA-3633 is used to 
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RT-524A/VRC transmitter/receiver 


RT-524A/VRC and RT-246A/VRC 
Height: 6.5in (16.5cm) 

Width: 15.4in (34.28cm) 
Depth: 13.1in (33.27cm) 
Weight: 60lb (27.2kg) 


R-442A/VRC 

Height: 6.5in (16.5cm) 
Width: 5.4in (13cm) 
Depth: 13.1in (33.27cm) 
Weight: 19/b (8.61kg) 


OPERATIONAL SPECIFICATION 
All equipment is manufactured to the relevant 
US Military specifications. 


Manufacturer: E-Systems Inc, Dallas, Texas. 
(Cincinnati Electronics and Magnavox have also 
produced the VRC-12) 


remotely select the antenna matching circuit in 
the AS-1729 vehicular antenna so that it corres- 
ponds to the frequency being used. The AS- 
1729 antenna increases the effective range of 
this receiver/transmitter over that of the antenna 
used during manpack operation. 

The AN/VRC-64 radio set is for vehicular use 
while the AN/GRC-160 radio set permits either 
vehicular or manpack usage. Dry batteries, 
BA-4386/PRC-25, are used in the manpack 
operation, but are removed and stored while the 
radio is used in a vehicle. When the batteries are 
in the battery case of the RT-841 the receiver/ 
transmitter is ready for manpack operation. The 
electrical equipment harness (ST-138/PRC-25) 
holds the RT-841 and is carried on the operator's 
back. 

Accessories include electrical equipment 
harness ST-138/PRC-25: handset H-189/GR; 
cotton duck bag, CW-503/PRC-25, short 
antenna, AT-892/PRC-25; antenna support, 
AB-591/PRC-25, long antenna, AT-271A/PRC; 
intercom audio amplifier, AM-1780/VRC, control 
boxes, C-2296/VRC, C-2297/VRC, and 
C-2298/VRC; and battery, dry, BA-4386/PRC- 
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R-442A/VRC receiver 


25. GRC-160 has been supplied in quantity to 
the US Marine Corp and in 1976 400 sets were 
supplied to the Lebanon. 


TECHNICAL SPECIFICATION 
Frequency range 

(low band) 30-52.95 MHz 

(high band) 53-75.95 MHz 

Number of channels: 920 

Channel spacing: 50kHz 
Operating mode: fm 

Transmitter output power: 1.5-2W 
Power requirements: 22-28V dc 
Range of communication: 8 miles (13km) 
nominal 

Height: 6.5in (16.51 cm) 

Width: 12in (30.48cm) 

Depth: 12in (30.48cm) 

Weight: 35lb (15.8kg) 


OPERATIONAL SPECIFICATION 
Manufactured to the relevant US military specifi- 
cations 


Manufacturer: E-Systems Inc, Dallas, Texas. 
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Model 1020 Single Channel VHF/ 
UHF Ground-to-Air Voice Com- 
munications Equipment 


The Model 1020(V) Vhf/uhf Radio Receiver con- 
sists of four modules: a vhf front end, a uhf front 
end, anif amplifier/detector and a power supply. 
Vhf and uhf operation is determined by employ- 
ing the corresponding front end module. 

The transmitter portion is divided into two 
basic units; the model 1021(V) 20-watt transmit- 
ter and the model 1022(V) 100-watt radio fre- 
quency amplifier. The model 1021(V) chassis 
contains all of the modules and circuitry neces- 
sary for uhf and vhf operation including the 
power supply, the audio age circuitry, modulator 
and all panel controls and connectors. Complet- 
ing the 20-watt unit are two rf plug-in module 
units, one for vhf and one for uhf. 

The 100-watt power amplifier unit has the 
same basic configuration as the transmitter with 
two rf assemblies which plug into the basic 
chassis. With this, the basic transmitter chassis 


Model 1165 Series Voice Radio for 
ATC 


The uhf or vhf model 1165 transmitter and model 
1166 receiver are am units specifically designed 
for continuous duty ground-to-air air traffic con- 
trol applications. The receiver and transmitter 
oscillator (crystal or synthesizer) and the 
receiver front end module (single or multi- 
channel) are directly accessible from the 
equipment front panel. The transmitter employs 
state-of-the-art, broad-band rf amplifiers which 
eliminate tuning when changing frequency. 

The 1165 transmitter power output may be 
increased to 100 watts (carrier) by the addition 
of this model 1109 100-watt, broad-band, rf 
power amplifier. Vhf or uhf operation is obtained 
by module selection. 

Collocation problems can be reduced by 
utilising an EC] model 1154 auto tuned uhf 
7000-channel filter. The 150-watt (carrier) filter 
eliminates interference due to rf amplifier 
broad-band noise, synthesizer spurious and 
noise, receiver overload and cross-modulation 
and antenna-induced intermodulation in the 


Model 1048 VHF/AM Receiver 


The Model 1048 is a _ solid-state, crystal- 
controlled, single-channel receiver capable of 
am operation in the 103 to 156MHz vhf fre- 
quency ranges. Receiver operating frequency is 
pre-fixed but can be changed by replacing the 
crystal in the front panel plug-in module. An 
external frequency source Can be used in lieu of 
a crystal. 

This receiver is equipped with a dc battery 
charger. In the event of an ac primary power 
failure operation automatically switches to bat- 
tery power. Model 1048 equipment is usable for 
military and civilian air traffic control and is built 
on a standard 19-inch (48.3cm) rack-mounted 
chassis. 


AN/PRC-68 VHF/FM Transmitter/ 
Receiver 


The AN/PRC-68 vhf/fm transceiver is designed 
specifically for short-range voice communica- 
tion within and between Small Independent 
Action Forces (SIAF) sections, fire teams, 
reconnaissance patrols, and artillery observa- 
tion posts. Weighing only 35 ounces (0.99kg), it 
may be carried in the blouse pocket or in a 
special harness. It was developed under the 
Joint Tactical Communication Programme with 
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and the four plug-in module units any combina- 
tion of 20-watt or 100-watt transmitting sets can 
be derived. 

The model 1023(V) remote radio set control 
remotely controls the combined transmitter and 
receiver. 

The equipment has been in production since 
1972 for the Royal Netherlands Air Force and the 
Greek Civil Aviation Service. 


TECHNICAL SPECIFICATION 

Frequency range: 117-137 and 225-400MHz 
Operating mode: am 

Input impedance: 50 nominal 

Sensitivity: 3 open circuit uV for 10dB 
minimum output (S+n)/n with input signal 30% 
mod by 1000Hz 

Selectivity 

(at 6dB) >30kHz 

(at 60dB) <50kHz 

(at 100dB) <60kHz 

Input requirements: ac, 220V, 50/60Hz, single 
phase at 10W 


broad-band rf amplifiers. 

The desk-top 1168 remote-control unit is 
designed to remotely control a complete 
receiver/transmitter/power amplifier/filter instal- 
lation which is connected for transceiver opera- 
tion or a separate receiving or transmitting 
installation. 


TECHNICAL SPECIFICATION 
MODEL 1165 TRANSMITTER 
Frequency range 

(uhf) 225-399.975 MHz 

(vhf) 118-135.975MHz 
Channel spacing: 25kHz 
Operating mode: am 
Control: local or remote 
Stability: +5ppm 

Primary power: 115/220V+10%, 47-440Hz or 
22-30V dc optional 
Temperature range 
(operating) —10 to +55°C 
(storage) —40 to +70°C 
Humidity: 95% 

Height: 7in (17.8cm) 

Width: 19in (48.3cm) 
Depth: 18in (45.7cm) 
Weight: 73lb (33kg) 


TECHNICAL SPECIFICATION 

Frequency range: 103—-156MHz 

Channels: single-channel, 25kHz channel 
spacing, pre-fixed frequency, crystal changed 
manually. 

Operating mode: am 

Sensitivity: rf input mod 30% at 1kHz, (s+n)/n 
ratio. 54V input =9dB 0.2-500mV 40dB 
Selectivity 

(6dB) at +7.5kHz minimum 

(60dB) at +20kHz max 

Primary power: 198-242V ac, 45-63Hz 

Ac power: 45W battery charger operating, 20 W 
receiver only 

Dc power: 22-30V dc, 20W max/15W nominal 
Temperature range 

(operating) O-50°C 

(storage) —40 to +70°C 


production for the Marine Corps beginning in 
1976. 

The PRC-68 has 150-Hz tone modulation and 
operates with all military vhf/fm tactical radios in 
the 30 to 79.95MHz range. Three internal 
switches permit selection of a 2-MHz wide- 
band; the external control selects any of 10 
channels in the band at 200kHz spacing. 

The equipment consists of a frame-and-panel 
assembly with eight plug-in modules; three 
receiver modules, two transmitter modules, two 
synthesizer modules, and an antenna coupler 
module. All components, except the battery, are 


Operating voltage: 198-242V 
Operating frequency: 47—63Hz 
Altitude 

(operating) 10 OOOft (3048m) 
(storage) 40 OOOft (12 192m) 
Mttr: <30 minutes 
Temperature range 

(operating) —10 to +45°C 
(storage) —40 to +55°C 


RECEIVER 

Height: 3.5in (9cm) 
Width: 19in (48cm) 
Depth: 12in (30.5cm) 
Weight: 18.75\b (18.5kg) 


TRANSMITTER AND RF AMPLIFIER 
Height: 10.5in (27cm) 
Width: 19in (48cm) 
Depth: 17in (43cm) 


Manufacturer: E-Systems Inc, St Petersburg, 
Florida 


MODEL 1166 RECEIVER 
Frequency range 

(uhf) 225-399.975 MHz 
(vhf) 118-135.975 MHz 


~ Channel spacing: 25kHz 


Operating mode: am 

Stability: +8 ppm 

Sensitivity: 1.5 uV (8uV emf) for >10dB 
(s+n)/n at 30% mod 1kHz 

Selectivity 

(at 6dB) =+7.5kHz 

(at 6(0dB) =+20kHz 

Primary power: 115/220V at +10%, 47-440Hz 
or 22-30V de (optional) 

Temperature range 

(operating) —10 to +55°C 

(storage) —40 to +70°C 

Humidity: 95% 

Height: 3.5in (8.9cm) 

Width: 19in (48.3cm) 

Depth: 16.5in (42cm) 

Weight: 22\b (10kg) 


Manufacturer: E-Systems Inc, St Petersburg, 
Florida. ; > 


Humidity: 95% 

Ambient barometric pressure at sea level 
(operating) 3km (10 OOOft) 

(storage) 12km (40 OOOft) 

Height: 8.81cm (3.5in) 

Width: 48.26cm (19in) 

Depth: 40.13cm (15.8in) 

Weight: 11.3kg (25|b) 


OPERATIONAL SPECIFICATION 

Qualified to requirements and methods of MIL- 
STD-461 and MIL-STD-462 for electro-magnetic 
interference 


Manufacturer: E-Systems Inc, St Petersburg, 
Florida. 


housed in a watertight, dust-tight case. The 
separate battery case becomes waterproof 
when attached to the radio set case so that the 
radio is kept waterproof when the battery supply 
is changed. 

Several types of batteries have been specially 
developed for the PRC-68's varying types of 
missions. 

When interfaced with the proper equipment 
such as the TSEC-KYV-2 secure voice module, 
the PRC-68 provides secure voice communica- 
tions. 


~——— 


TECHNICAL SPECIFICATION 

Frequency range: 30—79.95 MHz 

Available channels: 1000 

Channel spacing: 50kHz 

Preset channels: 10 

Preset channel spacing: 200 kHz 
Modulation: fm 

Range: 3-5km average terrain 

Mtbf: 2000h 

Mttr: 15 minutes 

Temperature range: —40 to +65°C 

Weight (including battery; no antenna or hand- 
set): 350z (0.99kg) 

Battery life (BA-1588/XN4): 24h on 10:10:80 
duty cycle 

Transmitter power output: 1 W (minimum) 
Frequency control: built-in synthesizer 
Frequency stability: +0.005% 


VHF/FM Palm-Held Transceiver 
PRC-600 Series 


The series consists of ultra-small, palm-held 
uhf/fm receiver/transmitters, each model cover- 
ing a different 10-MHz segment of the 30 to 
80MHz frequency band. Two sets are being 
produced as standard models, the PRC-601 for 
47 to 57 MHz and the PRC-602 for 70 to 80 MHz. 
Sets covering any other 10-MHz segment of the 
band are available on special order. 
Narrow-band 25-kHz channel spacing pro- 


AN/PRR-9 VHF/FM Receiver 


A compact, lightweight, transistorised fm radio 
receiver, the AN/PRR-9 is designed to be clip- 
ped on to a standard army helmet, leaving the 
operator's hands free. It may also be carried ina 
waistcoat pocket. An audio horn directs the 
sound toward the operator's ear. An audio jack 
for an auxiliary earphone and a squelch circuit 
are also provided. A 5-volt dry battery provides 
power for 16 hours of continuous operation. The 
AN/PRR-9 is operationally compatible with the 
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Spurious and harmonic radiation: 50dB 
below rf carrier level 

Receiver adjacent channel rejection: —60dB 
Image rejection: —40dB 

Sensitivity: 0.5 uV for 10dB sinad (0.75 nV for 
20dB quieting) 

Squelch sensitivity: 0.5 nV 

Selectivity 

(6dB down) bandwidth >+15kHz 

(60dB down) bandwidth <+50kHz 
Response to spurious signals: —60dB 
Frequency stability: +0.005% 

Audio output: <10% distortion at 20mW 


Manufacturer: Magnavox Government and 
Industrial Electronics Company, Fort Wayne, 
Indiana. 


AN/PRC-68 transmitter/receiver 


vides, for each set of the series, 401 crystal- 
controlled channels, six of which can be preset 
and selected by the operator. Pre-selected 
channels can be changed in the field, without 
need for special test equipment. Minimum effec- 
tive range is 2 miles (3.2km). The series has 
small volume and is lightweight. 

A full description of the equipment will be 
found in the entry for Israel where the equipment 
is manufactured by Tadiran. 


Manufacturer: GTE Sylvania, 77 A Street, 
Needham Heights, Massachusetts. 


PRC-600 transceiver 


widely used AN/PRC-25 and AN/PRC-77 man- 
pack radios and the AN/VRC-12 series of 
vehicular-mounted radios. The speaker from the 
AN/PRR-9 has also been adapted for use with 
the AN/PRC-25 and AN/PRC-77 radios, provid- 
ing hands-off reception for these sets. 

The AN/PRR-9 is employed in combination 
with the AN/PRT-4 transmitter to form the Squad 
Radio. Together they provide short-range com- 
munications between members of patrols, out- 
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posts, or screw-served weapons positions. The 
Squad Radio saw considerable service with US 
Army units in Viet-Nam. 

The AN/PRT-4 and the AN/PRR-9 were 
developed concurrently to improve on and 
replace radio set AN/PRC-6, popularly known as 
the handy talkie. Development of the AN/PRR-9 
began in August 1962. The first production 
receivers were delivered to Army units in March 
1966. 
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TECHNICAL SPECIFICATION 
Input modulation: frequency 
Input signal: voice 

Frequency control: crystal 
Power source: battery 
Antenna: 18.5in (46.9cm) whip 
Frequency bands: 47-57 MHz 
Number of channels: 100 
Number of preset channels: 1 


AN/GRR-23 and AN/GRR-24 VHF/ 
UHF Receivers (Model 3101 and 
3102) 


In operation with the US Air Force with their 
associated transmitters (AN/GRT-21 and AN/ 
GRT-22) for air traffic control, these solid-state 
single channel receivers offer a choice of 7000 
uhf or 1360 vhf channels. 


TECHNICAL SPECIFICATION 
Frequency range: 225-399.975MHz, 
149.975 MHz 

Channel spacing: 50kHz (optional 25kHz) 
Number of channels 

(uhf) 7000 

(vhf) 1360 


116- 


AN/GRT-21 and AN/GRT-22 VHF/ 
UHF Transmitters 


In operation with the US Air Force with their 
associated receivers (AN/GRR-23 and AN/ 
GRR-24) for air traffic control, these solid-state 
single-channel transmitters offer a choice of 
7000 uhf and 1360 vhf channels. The vhf exciter 
and power amplifier are designated models 
3201 and 3211 respectively, and the uhf exciter 
and power amplifier models 3202 and 3212 
respectively. 


TECHNICAL SPECIFICATION 

Frequency range: 225-399.975 MHz 
Channel spacing: 25kHz 

Number of channels: (uhf) 7000 (vhf) 1360 
Frequency stability: +0.0005% 

Stability: 0.001% 


VHF Transmitter 242C-3 


The 242C-3 is a 1 kilowatt vhf/am transmitter for 
ground-to-air communication by line-of-sight or 
scatter, providing crystal-controlled single fre- 
quencies in the 116 to 152MHz range. The 
242F-9C vhf transmitter is an integral unit used 
as the exciter. 

Remote operation of the 242C-3 is possible by 
wiring four functions, audio, reset, power on, 
and ptt (high voltage enable optional) to a 
terminal strip provided for that purpose. The 
remote-control site may be up to 2 miles (3.2 
kilometres) away from the transmitter to allow 
installation at less accessible sites that could 
provide better transmission characteristics. 

A free-standing forced-air cooled cabinet 
contains the complete transmitter. Two hinged 
front doors provide access to all tuning and 
operating controls; removable side and rear 
panels expose all internal cabinet areas. 

The transmitter layout has the power amplifier 
cavity and the modulator tube deck on the right 
side, and the metering/tuning panel, exciter, 
and power control panel are on the left. Blank 
panels provide access to the internal screen, 
filament bias, 28 volt dc, and high-voltage power 


UHF Transmitter 242F-11 


The 242F-11 solid-state transmitter is designed 
for ground-to-air communication at unattended 
remote locations. It provides single-channel am 
transmission on any channel between 225 and 
399.975MHz with a power output capability of 
25 watts (100 watts pep). Modular construction 
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Selectivity 

(minimum) 38kHz 

(maximum) 200 kHz 

Sensitivity: 0.7V 

S/n ratio: 50dB 

Intermediate frequency: 455kHz 

Power requirements: 4-6V dc 

Temperature range: —40 to 159°F (—40 to 
+70°C) 


Frequency stability: +0.0005% 
Sensitivity: 10dB (s+n)/n at 3uV, 30% mod 
Channels 

(uhf) 3500 (50kHz), 7000 (25kHz) 

(vhf) 680 (50kHz), 1360 (25kHz) 

Stability: +0.001% 

Sensitivity: 10dB (s+n)/n at 3uV, 30% mod 
Audio frequency range: 0.3-3kHz 

Audio output (2): 100 mW (adjustable) (600 Q) 
Harmonic distortion 

(at 830% mod) 10% max 

(at 90% mod) 20% max 

Image rejection: 80dB minimum 

Spurious response: 80dB minimum 
Selectivity 

(50kHz channel spacing) +18kHz (6dB) 
(25kHz channel spacing) +9kHz (6dB) 


Rf power output 

(solid-state vhf exciter 3201) 
minimum 

(solid-state uhf exciter 3202) 
minimum 

(linear vhf amplifier 3211) 50W carrier minimum 
(linear uhf amplifier 3212) SOW minimum 
Carrier noise: 45dB below 90% mod 
Harmonic: 70dB below carrier 

Modulation capability: 90% am —35 to +10dB 
input 

Distortion: 15% max at 90% mod 

Audio frequency range: 0.3-6kHz and 0.3- 
25kHz (for wide bandwidth data) 

Primary power: 105/120, 210/240V ac +10% 
(47-420 Hz) 

(exciter only) 24-30V dc 

Temperature range 

(operating) —20 to +50°C 

(storage) —62 to +71°C 


10W carrier 


10W carrier 


supplies, and the control circuits. Interlock cir- 
cuits and high-voltage protective circuits are 
activated when an access panel is removed. 

The 242C-3 consists of an rf exciter (242F-9C 
vhf transmitter), rf power amplifier, high-level 
modulator, control circuits and power supplies. 
It is capable of supplying a 95 per cent 
amplitude-modulated, 1000-watt carrier into a 
50-ohm load. The rf output is a crystal- 
controlled, fixed frequency in the 116 to 
152MHz range. 


TECHNICAL SPECIFICATION 

Input power: 208-240V, 47-63Hz, single- 
phase, 3-wire with ground 

Power requirements 

(cold standby) 20W nominal, 50W max 

(hot standby) 980W nominal, 1900W max 
(carrier only) 3980W nominal, 5600W max 
(30% mod carrier) 4120W nominal, 5665 W max 
(90% mod carrier) 4760nominal, 6400 W max 
Rf output power: 1000W 

Rf output impedance: 50 nominal with vswr 
matching capability up to 2:1 

Frequency range: 116-152MHz, single fre- 
quency, crystal controlled 


and built-in test equipment assure an mttr of 15 
minutes. The bite function which checks forward 
power, per cent modulation, and antenna vswr 
can be initiated either locally or remotely. 
Results of the bite sequence are indicated by a 
fault light on the front panel and by a logic output 
for remote evaluation. Selected modules in 


Height: 3% in (8.2cm) 
Width: 1¥3in (3.3cm) 
Length: 6% in (17cm) 
Weight: 8.60z (244g) 


Manufacturer: Delco Electronics Division, 
Goleta, California. 


Primary power: 105/210, 120/250V ac +10% 
(47-420Hz), 22-30V dc 
Temperature range 
(operating) —20 to +50°C 
(storage) —62 to +71°C 
Height: 312 in (8.9cm) 

Width: 19in (48.2cm) 

Depth: 12in (30.5cm) 
Weight: 22!b (10kg) 

Mtbf: 10 000h (demonstrated) 
Mitr: 15 minutes 


Manufacturer: |TT Aerospace/Optical Division, 
Fort Wayne, Indiana. 


Mtbf: 10 000h (demonstrated) 

Mitr: 15 minutes 

Keying modes: carbon and dynamic mic- 
rophones, optional keying by current voltage or 
tone 

SOLID-STATE EXCITER 

Height: 5% in (13.3cm) 

Width: 19in (48.2cm) 

Depth: 15%in (42.1cm) 

Weight: 45lb (20.4kg) 

LINEAR AMPLIFIER 

Height: 7 in (17.7cm) 

Width: 19in (48.2cm) 

Depth: 18% in (46.6cm) 

Weight: 75lb (34kg) 


Manufacturer: ITT Aerospace/Optical Division, 
Fort Wayne, Indiana. 


Frequency stability: +0.0014% using internal 
metering circuits only 

Distortion: not more than 10% at 90% mod 
Audio input 

(level) 0 to —15dBm for 95% mod 
(impedance) 600 balanced 

(frequency response) flat within 0, —1dB from 
300-3400 Hz 

Modulation capability: not less than 95% 
Temperature range 

(operating) —10 to +50°C continuous duty at 
rated output 

(storage) —40 to +75°C 

Humidity: 0-95% relative 

Altitude 

(operating) O-18 O0Oft (O-5500m) continuous 
duty at rated output 

(storage) 0-50 O00ft (0-15 000m) 

Height: 69in (175cm) 

Width: 40.8in (104cm) 

Depth: 22.75in (58cm) 

Weight: approx 1020Ib (463kg) 


Manufacturer: Rockwell International, Collins 
Telecommunications Products Division, Cedar 
Rapids, lowa. 


common with the AN/GRC-171's can reduce the 
number of operational spares needed substan- 
tially. Convection cooling and no moving parts 
contribute to the reliability and maintainability of 
the 242F-11 transmitter and automatic turndown 
protects the power amplifier against excessive 
VSWT. 


TECHNICAL SPECIFICATION 

Frequency range: 225-399.975 MHz 
Channel spacing: 25kHz; 7000 channels 
Frequency stability: +1 ppm short term and 
+3.5ppm for 1 year with crystal oscillator; 
(+5ppm with synthesizer, planned for future 
option) 

Power output: 25W continuous into 3:1 vswr 
Modulation: 90% for +6, —20dB mW inputs 


AN/TSW-7A Transportable Air 
Traffic Control Tower 


The AN/TSW-7A can convert an unattended 
airfield into an instant airstrip and is currently in 
use with the US Air Force, Army and Air National 
Guard. The tower can handle air traffic compar- 
able to that at medium-sized municipal airports 
and can be operated from the back of a truck or 
transporter. It can be shipped by cargo aircraft, 
helicopter, ship or rail. The tower accommo- 
dates three controllers, 10 transceivers, wind 
speed and direction equipment, signal light 
guns and telephones. 


Manufacturer: RCA Government Systems Divi- 
sion, Camden, New Jersey. 


AN/TSW-7A fitted on the rear of a truck 


RF Power Amplifier/Range Booster 
MRB-640 


Rf power amplifier MRB-640 replaces both the 
OA-3633/GRC audio amplifier/oower supply 
and the RB-25B/PRC rf power amplifier. It has all 
the capabilities of the units it replaces, including 
12.5 volts de to RT-841/PRC-77, bandswitch 
information to AS-1729, AT-912, or AS-2731, 
and a 2-watt audio speaker. It also converts the 
RT-841/PRC-77 manpack radio to a 40-watt 
25-mile (40km) vehicular mounted radio set. 
This solid-state rf power amplifier increases 
the output of the RT-841 to 40 watts, putting its 
communications range on a par with that of the 
AN/VRC-12, 43-49 series radios (vehicular 
radios). The unit provides the RT-841 unit with 


Control Unit 514P-2 


The 514P-2 Control Unit provides either local- or 
remote-control of the vhf-400 vhf am transceiver, 
or any other multi-channel transceiver that uses 
parallel bcd frequency control. 

Manual frequency selection of any of 1440 
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Rf intermodulation: third order —40dB 
Harmonics and spurious: —70dB 

Primary power: 120/220V ac: 47-420Hz 
standby 150W; (transmit) 550W (dc input plan- 
ned for future option) 

Temperature range: —30 to +60°C 

Relative humidity: 95% max 

Mtbf: 10000h predicted (1-4smit/rec duty 
cycle) 


regulated power and also includes an audio 
amplifier and a loudspeaker. It receives input 
power from the 25.5-volt de vehicular battery 
system. The RT-841 unit is clamped into the 
MRB-640 frame, which in turn is clamped into 
the MT-1029 mount on the vehicle. 

A switch on the front of the MRB-640 remotely 
selects the antenna matching circuit in the 
AS-1729 vehicular antenna so that it will be 
compatible with the frequency being used in the 
radio. 


TECHNICAL SPECIFICATION 
Frequency range: 30—75.95 MHz 
Input voltage: 22-30V dc 

Output voltage: 12.5V dc (regulated) 


channels (with 25-kHz spacing), and preset 
channel selection of any of 20 preset frequen- 
cies are both provided throughout the 116 to 
152 MHz frequency range. The preset channels 
which use a mechanical drum memory are 
readily changed with front panel controls, and 
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Mttr: 15 minutes 

Height: 22.23cm (8.75in) 
Width: 48.26cm (19in) 
Depth: 48.26cm (19in) 
Weight: 31.75kg (70Ib) 


Manufacturer: Rockwell International, Collins 
Telecommunications Product Division, Cedar 
Rapids, lowa. 


Rf power output 

(low) 2W 

(high) 40W 

Audio output: 2W 

Noise floor: 140 dB below carrier 20% removed 
10MHz minimum 

Current consumption: 7A at 24V 

Harmonic attenuation: 60dB 

Operates into any antenna load without damage 
Height: 7.4in (18.8cm) 

Width: 15in (38.1 cm) 

Depth:.13.5in (34.3cm) 

Weight: 40!b (18.1 kg) 


Manufacturer: E-Systems Incorporated, Hun- 
tington, Indiana. 


channel selection is made with a single tuning 
knob. Manual frequency selection is by thumb- 
wheel switches on the front panel. The ruggedly 
constructed 514P-2 control unit is completely 
solid-state and designed for standard rack 
mounting. 
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TECHNICAL SPECIFICATION 

Frequency range: 116-151.975MHz 
Channels: 1440 manual, 20 preset 25-kHz 
spacing 

Power input: +26 and —0.7V dc (from trans- 
ceiver under control) 

Control distance: 1000ft (800m), max (max 
resistance, 2.5 per line using twisted shielded 


pair) 


Control Unit 514P-1A 


The 514P-1A control unit provides either local- 
or remote-control of the AN/GRC-171(V)2 uhf 
am/fm transceiver, or any other multi-channel 
transceiver that uses parallel bcd frequency 
control. 

Manual frequency selection of any of 7000 
channels (with 25-kHz spacing), and preset 
channel selection of any of 20 preset frequen- 
cies are both provided throughout the 225 to 
400MHz frequency range. The preset channel 
feature uses amechanical drum memory. Preset 
channel frequencies are readily changed with 
front panel controls, and channel selection is 
made with a single tuning knob. Manual fre- 


Control Unit 514P-1 


The 514P-1 Control Unit provides either local- or 
remote-control of the AN/GRC-171 uhf am 
transceiver, or any other multi-channel trans- 
ceiver that uses parallel bcd frequency control. 

Manual frequency selection of any of 7000 
channels (with 25-kKHz spacing), and preset 
channel selection of any of 20 preset frequen- 
cies are both provided throughout the 225 to 
400 MHz frequency range. The preset channel 
feature uses amechanical drum memory. Preset 
channel frequencies are readily changed with 
front panel controls, and channel selection is 
made with a single tuning knob. Manual fre- 


VHF/UHF Receiver 51M-10 


The 51M-10 is a fixed-frequency vhf and uhf 
receiver for am ground-to-air communications. 
The vhf band is 116 to 152MHz, and the uhf 
band 225 to 400 MHz. It is designed for air traffic 
control and other fixed-station applications. 

It is a companion to Collins 242F-9 vhf/uhf 
transmitter and is convertible from vhf to uhf or 
from uhf to vhf operation. All operational controls 
and test points required for alignment after 
channel changing are on the front panel. 

The solid-state design achieves the perfor- 
mance requirements using a minimum of com- 
ponents which results in over 20000 hours 
predicted mtbf. 

The 51M-10 receiver fits ina standard 19-inch 
(48.2cm) rack mounting. The receiver consists 
of four basic sub-assemblies: an interchange- 
able rf front end with triple-tuned coaxial 


UHF Receiver 515F-1 


The 515F-1 solid-state receiver provides recep- 
tion of am communications in the 230 to 265 MHz 
frequency range with the appropriate oscillator 
crystal. The equipment is specifically designed 
for use as an adf receiver and for monitoring 
emergency frequencies such as 243MHz. 


TECHNICAL SPECIFICATION 
Frequency range: 230-265MHz 


Power Amplifier AM-6987/GR 


The AM-6987/GR Linear Power Amplifier covers 
the 225 to 400 MHz frequency range with tuning. 
The solid-state linear amplifier uses circuits from 
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Temperature range: —29 to +60°C 
Humidity: 5-95% 

Mtbf: 25 000h 

Height: 3.5in (8.9cm) 

Width: 19in (48.2cm) rack 

Depth: 3.125in (7.94cm) 

Weight: 5/b (2.25kg) max 


quency selection is by thumbwheel switches on 
the front panel. An additional fixed internal 
preset frequency tunes the transceiver to 
243MHz distress frequency by selection of the 
guard position of the mode selector to allow 
emergency transmission if a distress call is 
received on the AN/GRC-17f(V)2 guard 
receiver. The ruggedly constructed 514P-1A 
control unit is completely solid-state and 
designed for standard rack mounting. 


TECHNICAL SPECIFICATION 

Frequency range: 225-399.975 MHz 
Channels: 7000 manual 20 preset 

1 guard (243MHz distress frequency) 

Power input: +5 and —0.7V dc (from trans- 
ceiver under control) 


quency selection is by thumb-wheel switches on 
the front panel. The ruggedly constructed 
514P-1 control unit is solid-state and designed 
for standard rack mounting. 

The 514P-1 is the ideal companion control for 
the AN/GRC-171 in a variety of installations. 


TECHNICAL SPECIFICATION 

Frequency range: 225-399.975 MHz 
Channels: 7000 manual, 20 preset, 25-kHz 
spacing 

Control distance: 1000ft (300m), max (max 
resistance, 2.5 Q per line using twisted shielded 
pair) 


cavities, a shielded if assembly, a printed circuit 
audio and squelch board and a main chassis 
with power supply circuits. 


TECHNICAL SPECIFICATION 
Temperature: —20°C (—4°F) 

Humidity range: 0-95% relative humidity 
Altitude: sea level—10 O00ft (8000m) 
Weight: <10Ib (4.5kg) 

Input power: 110/240 +10% V ac, 50-400 Hz or 
22-30V dc. <20W at 120V ac 
Frequency range 

(vhf) 116-152MHz 

(uhf) 225-400 MHz 

Sensitivity 

(vhf) 3uV (open circuit) for 10dB (s+n)/n 
(uhf) 5V (open circuit) for 10dB (s+n)/n 
Selectivity at 6dB 

(narrow-band) 8kHz 

(wide-band) 18kHz 


Channel spacing: 25kHz 

Sensitivity: 3 .V (open circuit) 

Audio response: 300Hz—3.5kHz, 1, 3dB 
Audio output: 40 mW into 6000 
Harmonic distortion: 10% at 30% mod; with 
test signal of 1mV, 1000Hz mod 

Image: 60dB above 3yuV 

Selectivity 

(at 6dB) +19kHz 

(at 60dB) +40kHz 

Primary power: 16—-32V dc 


the AN/GRC-171 family of equipments being 
produced in large quantities for US Government 
and international applications. The power amp- 
lifier is compatible with a wide variety of 10 to 40 
watt uhf transmitters including the AN/GRC-171 


Manufacturer: Rockwell International, Collins 
Telecommunications Products Division, Cedar 
Rapids, lowa. 


Control distance: 500m (1640ft) max (max 
resistance, 27 per line using twisted shielded 
pair) 

Temperature range: —29 to +60°C 
Humidity: 5-95% 

Mtbf: 25 000h 

Height: 8.9cm (3.5in) 

Width: 19in (48.2cm) rack 

Depth: 7.94cm (3.125in) 

Weight: 2.25kg (5b) max 


Manufacturer: Rockwell International, Collins 
Telecommunications Products Division, Cedar 
Rapids, lowa. 


Power input: +26 and —0.7V dc (from trans- 
ceiver under control) 

Temperature range: —29 to +60°C 
Humidity: 5-95% 

Mtbf: 25 000h 

Height: 3.5in (8.9cm) 

Width: 19in (48.2cm) rack 

Depth: 3.125in (7.94cm) 

Weight: 5/b (2.25kg) max 


Manufacturer: Rockwell International, Collins 
Telecommunications Products Division, Cedar 
Rapids, lowa. 


Selectivity at 60dB 

(narrow-band) 18kHz 

(wide-band) 36kHz 

Audio output é 
(voice) 100 mW into 600 Q with 30% mod signal 
(data) 1V into 10 0000 load. 

Frequency response 

(voice) +3dB max variation, 300-3000 Hz 
(data, narrow-band) +2dB max variation, 300— 
6000 Hz 

(data, wide-band) +2dB max variation, 300- 
15 000 Hz 

(data, secure voice, wide-band) +2dB max 
variation, 300-25 O000Hz 

Frequency stability: +0.001% 


Manufacturer: Rockwell International, Collins 
Telecommunications Products Division, Cedar 
Rapids, lowa. 


Temperature range: —55 to +71°C 
Relative humidity: 95% max 
Height: 14cm (5.5in) 

Width: 5.1cm (2in) 

Depth: 17.8cm (7in) 

Weight: 1.4kg (31b) 


Manufacturer: Rockwell International, Collins 
Telecommunications Products Division, Cedar 
Rapids, lowa. 


multi-channel transceiver, and the 242F-11 
single channel transmitter. The AM-6987/GR 
provides 100 watts am output into high antenna 
vswrs and is fully protected against open or 
shorted antennas. 


TECHNICAL SPECIFICATION 

Frequency range: 225-400 MHz 

Output power: 109W am carrier 

Drive required: any am carrier, 10-40W 
Vswr capability: full performance into 3:1 load. 
Automatic 6dB power reduction for loads >3:1 
Am distortion: <5% additional am distortion at 
90% am mod 

Harmonic and spurious output: 85dB 


VHF/UHF Transmitter 242F-9C 


The 242F-9C Vhf/uhf Transmitter is a 
continuous-duty, amplitude-modulated unit 
designed for ground-to-air communications in 
either the 116 to 152 MHz or the 225 to 400 MHz 
frequency bands. The transmitter has a carrier 
power output of 50 watts on any frequency within 
these ranges. 

The transmitter employs solid-state circuitry 
with the exception of the driver and final amp- 
lifier stages. Low-level modulation simplifies the 
modulator circuitry and reduces modulation 
power requirements. The power amplifier of the 
242F-9C is tuned by a cavity that provides high 
efficiency and maximum selectivity. The output 
is also detected and fed back to transistorised rf 
amplifiers as an automatic gain control voltage 
thus ensuring the stability of the transmitter 
power output level. 

Radio frequency interference is reduced to a 
minimum by a sealed power amplifier cavity, 
special treatment of rf cover mating surfaces, 
and double filtering of all voltage leads into rf 
compartments. 

Flexibility is achieved through a_ vhf/uhf 
band-switching capability. A vhf unit may be 


VHF Transmitter 242F-12 


The 242F-12 solid-state transmitter is designed 
for ground-to-air communication at unattended 
remote locations. This equipment provides 
single-channel am transmission on any channel 
between 116 and 151.975MHz with a power 
output capability of 50 watts (200 watts pep). 
The bite function checks forward power, per 
cent modulation, and antenna vswr; it can be 
initiated either locally or remotely. Results of the 
bite sequence are indicated by a fault light on 
the front panel and by a logic output for remote 
evaluation. Some modules are compatible with 
the AN/GRC-171 and this can reduce opera- 
tional spares requirement substantially. Con- 
vection cooling and elimination of moving parts 


VHF/AM Transceiver VHF-400 


The VHF-400 high performance vhf transceiver 
is designed for reliable air traffic control com- 
munications at collocated vhf/uhf transmitter/ 
receiver sites. The equipment is completely 
solid-state, providing am communications on 
any one of 1440 channels in the 116 to 
151.975MHz band with 25 watts am carrier 
output. The solid-state power amplifier is rug- 
gedised for operation into high antenna vswrs 
under severe environmental conditions. 
Troublesome interference problems at collo- 
cated sites are completely eliminated by an 
integral rf filter. Selected module commonality 
with the AN/GRC-171 can reduce operational 
spares requirement substantially. 


Vhf-400 vhf/am transceiver 
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Primary power: 
1300VA nominal 
Mtbf: 7900h predicted 

Mttr: <15 minutes 

Temperature range: — 10 to +50°C continuous 
duty 

Humidity: 5-95% 

Built-in test: front panel meter 


110/220V ac, 47-400Hz, 


converted to a uhf unit, or vice versa, by 
replacing a small exciter module, setting a 
power amplifier bandswitch, and selecting the 
proper low-pass filter. 

An audio limiter circuit is used to prevent 
overmodulation and maintain adequate modula- 
tion for differences in microphones and 
operators. Two types of modulation are poss- 
ible: either a narrow-band for voice communica- 
tions (300 to 3000 HZ) or, by jumper wire connec- 
tion, for data communications (100 to 
20 O00HZ). 

The 242F-9C is made easier to maintain by the 
ability to monitor the rf stage outputs and work- 
ing voltages on a front panel multimeter. Com- 
plete alignment including frequency is accomp- 
lished with the front panel metering circuit. 
Access for repair to most of the components and 
to all tuning controls is available through the 
front panel door opening. 


TECHNICAL SPECIFICATION 

Power output: 50W carrier power, 90% mod 
Frequency range 

(vhf range) 116-152 MHz 

(uhf range) 225-400 MHz 


contribute to the reliability and maintainability of 
the 242F-12 transmitter, and automatic turn- 
down protects the power amplifier against 
excessive VSwr. 


TECHNICAL SPECIFICATION 

Frequency range: 116—-151.975MHz 
Channel spacing: 25kHz; 1440 channels 
Frequency stability 

(short term) +2ppm over environmental condi- 
tions 

(for 1 year) +5ppm with crystal oscillator 
Power output: 50W into 3:1 vswr 
Modulation: 90% for +6, —20dB mW inputs 
Rf modulation: 3rd order —40dB 
Harmonics and spurious: —80dB 
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Height: 22.23cm (8.75in) 
Width: 48.26cm (19in) 
Depth: 53.34cm (21 in) 
Weight: 38.56kg (85!b) 


Manufacturer: Rockwell International, Collins 
Telecommunications Products Division, Cedar 
Rapids, lowa. 


Frequency stability: +0.0014% using internal 
alignment circuits 

Channels: 1 

Oscillator: crystal controlled. CR-65/U crystal, 
+0.001% tolerance. Exernal oscillator may be 
substituted 

Transmitter alignment: complete alignment 
including crystal oscillator using internal con- 
trols 

Harmonic attenuation: not less than 80dB 
down from carrier 

Rf intermodulation 

(vhf range) at least 55dB below carrier 

(uhf range) at least 50dB below carrier 
Modulation: low level, up to 90% 

Audio input: 600/150 © balanced input, —15 to 
+10dBm low impedance carbon microphone 
Audio distortion: no more than 10% with 50W 
output 

Weight: 94!b (42.6kg) 

Power requirement: 115 or 230V, 50 or 60Hz, 
single-phase 

Temperature range: —10 to +60°C 
Humidity: 0-95% 


Manufacturer: Rockwell International, Collins 
Telecommunications Products Division, Cedar 
Rapids, lowa. 


Primary power 

120/220V ac; 47-420Hz standby 150W; 
(transmit) 550W (dc input planned for future 
option) 

Temperature range: —30 to +60°C 

Relative humidity: 95% max 

Mtbf: 12 OO0h predicted (1:4 xmit/rec duty 
cycle) 

Mttr: 15 minutes 

Height: 22.23cm (8.75in) 

Width: 48.26cm (19in) 

Depth: 48.26cm (19in) 

Weight: 31.75kg (70Ib) 


Manufacturer: Rockwell International, Collins 
Telecommunications Products Division, Cedar 
Rapids, lowa. 
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TECHNICAL SPECIFICATION 

Frequency range: 116—-151.975MHz 
Channel spacing: 25kHz; 1440 channels 
Frequency stability: +0.0005% (5ppm) 
Control: local and remote up to 300m (1000ft) 
Power input: 120/240V ac 47-420Hz, 22-30V 
dc 

Temperature range: —29 to +60°C 
Humidity: 5-95% 

Mtbf: 5000h 

Mttr: 15 minutes 

Cooling: convection, no blower 

Height: 22.22cm (8% in) 


UHF Receiver 51M-11 


The 51M-11 solid-state receiver is designed for 
air-to-ground communication at unattended 
remote locations. This equipment provides 
single-channel am reception on any channel 
between 225 and 399.975MHz. Rugged con- 
struction and rigorously tested circuits offer an 
mtbf of over 15 000 hours. Modular construction 
and built-in test equipment assure an mttr of 15 
minutes. The bite function checks receiver sen- 
sitivity and can be initiated either locally or 
remotely. Results of the bite sequence are 
indicated by a fault light on the front panel and 
by alogic output for remote evaluation. Selected 
module commonality with the AN/GRC-171 can 


AN/PRT-4 VHF/FM Transmitter 


The AN/PRT-4 is a lightweight, hand-held, trans- 
istorised fm radio transmitter which clips to a 
standard cartridge belt when not in use. It is 
operationally compatible with other US Army 
vhf/fm radios including the widely used AN/ 
PRC-25 and AN/PRC-77 manpack radios and 
the AN/VRC-12 series of vehicular-mounted 
radios. The AN/PRT-4 is capable of operating on 
two (preset) channels within 1MHz of each 
other. The second channel which is operated at 
reduced power allows a squad leader to com- 
municate with members of his squad on the 
lower power channel, and with his platoon 
leader up to amile (1.6 kilometres) away on the 
higher power channel. Under normal use, the 
power supply (a 12-volt dry battery) is capable 
of powering the AN/PRT-4 for 24 hours ona 15 to 
1 receive/transmit ratio. 


UHF Power Amplifier 1000 Watt 


The 1000-watt uhf power amplifier is a solid- 
state unit providing up to 1000 watts of power 
output in the 225 to 400 MHz band. Broad-band 
techniques allow complete compatibility with 
any uhf transmitter with a 50 to 150 watt carrier 
output and 500hm output impedance. 

The 1000-watt amplifier contains a blower 
which moves air through a heat exchanger 
assembly. This feature provides efficient cooling 
and ensures that the amplifier will operate with 
minimal heat rise. 

All active components are packaged in plug- 
in modules. The remote-control unit metering 
indicates internal amplifier performance to simp- 
lify fault-finding. Fail-safe circuitry incorporated 
into the unit will slowly degrade power output if 
vswr Is increased, if cooling air is lost or if supply 
voltage is decreased. If a module fails, the unit 
goes into a bypass mode. 


TECHNICAL SPECIFICATION 

Frequency range: 225-400 MHz 

Input: 50-150W 

Output (500): 1000W cw +1dB 

Input impedance: 500 

Harmonics: 60cB below carrier 
Spurious emissions: 80dB below carrier 
Broad-band noise 
—115dBm/Hz at +10MHz 
(with collocation filter) 
+30 MHz 
Intermodulation: 45dB below carrier for 
—25dB coupling 


—140dBm/Hz at 
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Width: 19in (48.2cm) rack 

Depth: 54.61cm (21.5in) 

Weight: 34kg (75|b) 

Receiver sensitivity: 1.5 .V (3 nV open circuit) 
at antenna terminals for 10dB (s+n)/n 
Selectivity (6dB) 

(50kHz radio) +18kHz 

(25kHz radio) +10kHz 

Audio output: 2 each 100mW outputs 
Audio response 

(narrow-band) 300Hz—3 kHz 
(wide-band) 16Hz—25kHz 


reduce operational spares requirements sub- 
stantially. 


TECHNICAL SPECIFICATION 

Frequency range: 225-399.975 MHz 
Channel spacing: 25kHz, 7000 channels 
Stability of injection module: +3.5 ppm for 1 
year 

Sensitivity: 3 .V (open circuit) 

Audio response: 300Hz-3kHz, +1, —2dB 
Audio output: 100mW into 6000 

Undesired responses: 100dB above 3,V 
except image 

Selectivity 

(at 6dB) +18kHz 

(at 60dB) +40kHz 

(at 80dB) 100kHz 


The AN/PRT-4 transmitter is normally used in 
combination with the AN/PRR-9 receiver to form 
what is commonly known as the Squad Radio. It 
is used by small unit leaders to communicate 
with members of their units on patrols, at obser- 
vation posts and between crew-served 
weapons positions. This radio set was used 
extensively by combat units in Viet-Nam. 

The AN/PRT-4 and the AN/PRR-9 were 
developed concurrently to improve on and 
replace radio set AN/PRC-6, popularly known as 
the handy talkie. Development of the AN/PRT-4 
began in 1962 and it was type classified Stan- 
dard A in January 1966. Distribution to units in 
the field began in 1967. 


TECHNICAL SPECIFICATION 

Type: portable fm 

Modulation: frequency 

Transmission mode: voice 
Frequency controls: automatic, crystal 
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Cross-modulation: no more than 3dB increase 
in noise level for same undesired signals as 


desensitisation 


Transmitter power out: 25W, 3:1 vswr 


Modulation: 90% for —15 to +10dBm input 
Audio response 

(narrow-band) 300 Hz—6kHz 

(wide-band) 16Hz—-25 kHz 

Harmonic and spurious: —80dB 


Manufacturer: Rockwell International, Collins 


Telecommunications Products Division, Cedar 


Rapids, iowa. 


Primary power: 120/240V ac; 47-420Hz; 22- 
30V dc, 30W 

Temperature range: —29 to +60°C 

Relative humidity: 95% max 

Mtbf: 15 000h 

Mttr: 15 minutes 

Height: 8.89cm (3.5in) 

Width: 48.26cm (19in) 

Depth: 39.37cm (15.5in) 

Weight: 9.07kg (20|b) 


Manufacturer: Rockwell International, Collins 
Telecommunications Products Division, Cedar 
Rapids, lowa. 


Power source: battery 

Antenna: 24/2in (62.1cm) collapsible tubular 
whip 

Frequency bands: 47-57 MHz 

Number of channels: 100 

Number of preset channels: 2 

Channel separation: 100kHz 

Polarisation: vertical 

Transmission range: 1 mile (1.6km) 
Frequency stability: 0.008% 

Power output: 0.45W 

Power requirements: 15V dc 

Temperature range: —40 to 159°F (—40 to 
+70°C) 

Height: 834 in (22.1cm) 

Width: 2%in (7.1cm) 

Depth: 2'2in (6.2cm) 

Weight: 91b (4kg) 


Manufacturer: Delco Electronics Division, 
Goleta, California. 


1000-watt uhf power amplifier 


Load vswr: 2.5:1 

Primary voltage: 3-phase, 400Hz, 115V 
Primary power: 5000W 

Temperature range: —54 to +71°C 


Power amplifier Power supply 


Height 21.6cm (8.5in) 12.7cm (Sin) 

Width 49.7cm (19.6in) 49.7cm (19.6in) 
Depth 25.7cm (10.12in) 19.3cm (7.6in) 
Weight 26.3kg (581b) 13.15kg (291b) 


Manufacturer: Motorola Government Electron- 
ics Division, Scottsdale, Arizona. 


Mtbf: 3680h 

Mttr: 20 minutes 

Key-up time: 500s (in transmit mode with 
relay energised) 


Remote-control unit 
10.2cm (4 in) 
14.6cm (5.75in) 
10.5cm (4.1 in) 
0.9kg (2!b) 


UHF Power Amplifier CM-1680N 


The CM-1680N Uhf Linear Power Amplifier is a 
solid-state unit providing up to 400 watts peak 
power output in the 225 to 400MHz band. 
Broad-band techniques allow complete com- 
patibility with any uhf transmitter with a carrier 
output of 1 to 50 watts. 

Ceramic packaged silicon rf devices and 
conservative derating assure a high mtbf. 

The CM-1680N has adequate heat-sinking for 
normal usage and a quiet blower which will 
operate if the heatsink temperature rises above 
a preset safe limit. 

All active components are packaged as plug- 
in modules. Front-panel metering indicates 
internal amplifier performance to simplify fault- 
finding. Protection circuitry ensures that internal 
or external faults are not catastrophic. 


TECHNICAL SPECIFICATION 

Frequency range: 225-400 MHz 

Carrier power input 

(standard) 15-50W 

(option A) 5-20W 

(option B) 1-5 W 

Carrier power output 

100W cw minimum at room temperature 
(400 W peak) +1 dB over performance tempera- 
ture range 

Input impedance: 500, vswr <1.5:1 
Harmonics: 80dB below carrier 

Max load vswr for full output: 2:1 

Primary voltage: 120/240V ac (+10%), 47— 
440Hz 


VHF Receiver CM-530N 


The CM-530N Vhf Receiver is a solid-state unit 
with 1280 channels spaced 25kHz apart. Auto- 
matic tuning permits either local or remote 
selection of the 1280 channels, or programming 
and selection of 24 preset channels. A single- 
reference, integrated electronic synthesizer 
produces spurious-free channel frequencies 
with a stability of better than 3.5 parts in 10°. 

Receiver collocation characteristics are good 
due to design in the areas of the rf amplifier and 
mixers, along with the use of electronically tuned 
cavities to minimise intermodulation and cross 
modulation products. Mechanically tuned filters 
are not required. 

The receiver can be updated to a transceiver 
by adding its companion transmitter module 
and interface kit, a simple field modification. 

The complete receiver is assembled in a 
standard rack configuration only 13cm (5.25in) 
high. The unit has a built-in test with front panel 
switch and meter for rapid fault location. A 
companion remote-control unit allows for full 
remote operation including the test function. Its 
integral power supply accepts all ac voltages 
with an automatic switchover to dc_ for 
emergency use. 

All the receiver's major modules are of the 
plug-in type to simplify maintenance. This pro- 
duction receiver is supported with an estab- 
lished complement of accessory and logistical 
items. 


TECHNICAL SPECIFICATION 
Frequency range: 118—-150MHz 
Channels: 1280 

Channel spacing: 25kHz 
Stability: 3.5 x 106 

Mtbf: 7500h 


VHF Power Amplifier CM-1630N 


The CM-1630N vhf linear power amplifier is a 
solid-state unit providing up to 400 watts peak 
power output in the 115 to 150MHz band. 
Broad-band techniques allows complete com- 
patibility with any vhf transmitter having a carrier 
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CM-1680N uhf power amplifier 


Primary power 

(ac) <1000W 

(dc) <750W 

Mtbr: 16 000h 

Mitr: 20 minutes 

Relative humidity: 95% 
Temperature range 
(operating) —20 to +65°C 
(performance) 0-55°C 
(storage) —62 to +71°C 
(dimensions include bend clearance) 


CM-1680 ac power supply 
Height 13cm (5% in) 13cm (5% in) 
Width 54cm (21 in) 51cm (20in) 
Depth 48cm (19in) 48cm (19in) 
Weight 11kg (25Ib) 32kg (70Ib) 


Manufacturer: Motorola Government Electron- 
ics Division, Scottsdale, Arizona. 


CM-530N vhf receiver 


Mttr: 0.3h 

Relative humidity: 95% 
Temperature range 
(operating) —20 to +55°C 
(performance) O-55°C 
(storage) —62 to +71°C 
Antenna terminal: type N 
Primary voltage: 120/240 V (+10%) 47-440Hz, 
or 28V dc (+10%) 

Power input 

(ac) <150W 

(dc) <80W 

Image rejection: 90dB 
Spurious: 80dB 


output of 1 to 50 watts. 
Ceramic packaged silicon rf devices and 
conservative derating assure a very high mtbf. 
The CM-1630N has adequate heat-sinking for 
normal usage and a quiet blower which will 
operate if the heatsink temperature rises above 


Intermodulation: (60dB) 3rd order 
Selectivity 

(6dB down) 36kHz 

(90dB down) 200kHz 

Sensitivity: 1.5 V 

Output: OdBm +10dB into 6000 
Hum and noise: 40dB below 100mW output 
Height: 13cm (5% in) 

Width: 51cm (20in) 

Depth: 48cm (19in) 

Weight: 23kg (50Ib) 


Manufacturer: Motorola Government Electron- 
ics Division, Scottsdale, Arizona. 


a preset safe limit. 

All active components are packaged as plug- 
in modules. Front panel metering indicates 
internal amplifier performance to simplify fault- 
finding. Protection circuitry assures that internal 
or external faults are not catastrophic. 
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Frequency range: 115-150MHz 

Carrier power input 

(standard) 15-50W 

(option A) 5-20W 

(option B) 1-5 W 

Carrier power output 

100W cw minimum at room temperature 
(400 W peak) +1 dB over performance tempera- 
ture range 

Input impedance: 500 vswr <1.5:1 
Harmonics: 80dB below carrier 

Maximum load vswr for full output: 2:1 
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Primary voltage: 120/240V ac (+10%) 47- 
440Hz 

Primary power 

(ac) <1000W 

(dc) <750W 

Mtbf: 16 000h 

Mttr: 20 minutes 

Relative humidity: 95% 

Temperature range 

(operating) —20 to +55°C 

(performance) 0-55°C 

(storage) —62 to +71°C 

(dimensions include cable bend clearance) 


VHF Transmitter CM-575N 


The CM-575N Vhf Transmitter is a 50-watt 
solid-state unit with 1280 channels spaced 
25kHz apart. Automatic tuning permits either 
local or remote selection of channels or prog- 
ramming and selection of 24 preset channels. A 
single-reference, integrated electronic synthes- 
izer produces spurious-free channel frequen- 
cies with a stability of better than 3.5 parts in 10°. 
To simplify maintenance, modular construc- 
tion is used throughout. Metering on the front 
panel permits rapid fault isolation. Its integral 
power supply accepts all ac voltages with an 
automatic switchover.to dc for emergency use. 
The transmitter can be updated to a trans- 
ceiver by adding its companion receiver module 
and interface kit, a simple field modification. 
The CM-575N is designed with the fewest 
possible parts for a high mtbf. Intermodulation in 
the transmitter is minimised by using hybrid 


UHF Receiver CM-620N 


The CM-620N uhf receiver is a solid-state unit 
with 7000 channels spaced 25kHz apart. Man- 
ual tuning permits local selection of all 7000 
channels. A single-reference integrated elec- 
tronic synthesizer produces spurious-free 
channel frequencies with a stability better than 
3.5 parts in 108. 

To simplify maintenance, modular construc- 
tion is used throughout. Metering on the front 
panel permits rapid fault isolation. 

The receiver uses a high dynamic range 
transistor rf amplifier coupled to mechanically 
tuned cavities to minimise both receiver inter- 
modulation and cross modulation. 

This production receiver is supported with an 
established complement of accessory and 
logistical items. 


TECHNICAL SPECIFICATION 
Frequency range: 225-400 MHz 
Channels: 7000 

Channel spacing: 25kHz 
Stability: 3.5 x 10° 

Mtbf: 10 000h 

Mttr: 0.3h 

Relative humidity: 95% 
Temperature range 
(operating) —20 to +55°C 
(storage) —62 to +71°C 
(performance) 0-55°C 
Antenna terminal: type N 
Primary voltage: 120/240V 
440Hz, or 28V dc (+10%) 


(+10%), 47- 


UHF Receiver CM-540N 


The CM-540N Uhf Receiver is a solid-state unit 
with 7000 channels spaced 25kHz apart. Auto- 
matic tuning permits either local or remote 
selection of the 7000 channels, or programming 
and selection of 24 preset channels. A single- 
reference, integrated electronic synthesizer 
produces spurious-free channel frequencies 
with a stability better than 3.5 parts in 108. 


coupling technique in the power amplifiers. The 
transmitter will withstand any degree of antenna 
mismatch without harm. 

This production transmitter is supported with 
an established complement of accessory and 
logistical items. 


TECHNICAL SPECIFICATION 
Frequency range: 118-150MHz 
Channels: 1280 

Channel spacing: 25kHz 
Stability: 3.5 10° 

Mtbf: 8500h 

Mttb: 0.3h 

Relative humidity: 95% 
Temperature range 

(operating) —20 to +55°C 
(performance) 0-55°C 

(storage) —62 to +71°C 
Primary voltage: 120/240 (+10%) 47-440Hz, 
or 28V dc (+10%) 


Power input 

(ac) <6é0W 

(dc) <60W 

Image rejection: 90dB 
Spurious: 80dB 
Intermodulation: GOdB 3rd order 
Selectivity 

(6dB down) 36kHz 

(90dB down) 200kHz 
Sensitivity: 2 .V 


Receiver collocation characteristics are 
good, due to design in the areas of the rf 
amplifier and mixers, along with the use of 
electronically tuned cavities to minimise inter- 
modulation and cross modulation products. 
Mechanically tuned filters are not required. 

The receiver can be updated to a transceiver 
by adding its companion transmitter module 
and interface kit, a simple field modification. 

The complete receiver is assembled in a 
standard rack configuration only 13cm high. 


CM-620N uhf receiver 


CM-1630N Ac power supply 


Height 13cm (5% in) 13cm (5% in) 
Width 54cm (21 in) 51cm (20in) 
Depth 48cm (19in) 48cm (19in) 
Weight 11kg (25|b) 32kg (70lb) 


Manufacturer: Motorola Government Electron- 


_ics Division, Scottsdale, Arizona. 


Primary power 

(ac) <500W 

(dc) <350W 

Duty cycle: continous with adequate air flow 
Antenna terminal: type N 

Power output (50): 50W 

Load vswr: 2.1 max 

Carrier/noise: 45dB below 90% mod 
Harmonic and spurious: 80dB below funda- 
mental : 
Intermodulation: 45 dB below carrier for 20dB 
coupling 

Modulation: up to 90% am 

Distortion: 10% max at 80% mod 

Height: 13cm (5% in) 


‘Width: 51cm (20in) 


Depth: 48cm (19in) 
Weight: 23kg (50!b) 


Manufacturer: Motorola Government Electron- 
ics Division, Scottsdale, Arizona. 


Output: 0 +10dB mW into 6000 

Hum and noise: 40dB below 10mW out 
Height: 18cm (5% in) 

Width: 52cm (20in) 

Depth: 48cm (19in) 

Weight: 14kg (30!b) 


Manufacturer: Motorola Government Electron- 
ics Division, Scottsdale, Arizona. 


The unit has a built-in test with front panel switch 
and meter for finding faults quickly. A compan- 
ion remote-control unit allows for full remote 
operation including the test function. Its integral 
power supply covers all ac voltages with an 
automatic switchover to de for emergency use. 

All major modules of the receiver are of the 
plug-in type to simplify maintenance. This pro- 
duction receiver is supported with an estab- 
lished complement of accessory and logistical 
items. 


TECHNICAL SPECIFICATION 
Frequency range: 225-400 MHz 
Channels: 7000 

Channel spacing: 25kHz 
Stability: 3.5x 10° 

Mtbf: 7000h 

Mttr: 0.3h 

Relative humidity: 95% 
Temperature range 
(operating) —20 to +55°C 
(performance) 0-55°C 
(storage) —62 to +71°C 
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Antenna terminal: type N 
Primary voltage: 120/240V (+10%) 47-440Hz, 
or 28V de (+10%) 

Power input 

(ac) <150W 

(dc) <80W 

Image rejection: 90dB 
Spurious: 80dB 
Intermodulation: 60dB 3rd order 
Selectivity 

(6dB down) 36kHz 

(90dB down) 200kHz 
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Sensitivity: 1.5.V 

Output: 0 +10dB into 6000 

Hum and noise: 40dB below 100mW out 
Height: 13cm (5% in) 

Width: 51cm (20in) 

Depth: 48cm (19in) 

Weight: 23kg (50!b) 


Manufacturer: Motorola Government Electron- 
ics Division, Scottsdale, Arizona. 


UHF Transmitter CM-580N 


The CM-580N Uhf Transmitter is a 20-watt 
solid-state unit with 7000 channels spaced 
25kHz apart. Automatic tuning permits either 
local or remote selection of channels or prog- 
ramming and selection of 24 preset channels. A 
single-reference, integrated electronic synthes- 
izer produces spurious-free channel frequen- 
cies with a stability better than 3.5 parts in 108. 

To simplify maintenance, modular construc- 
tion is used throughout. Metering on the front 
panel permits rapid fault isolation. 

The transmitter can be updated to a trans- 
ceiver by adding its companion receiver module 
and interface kit, a simple field modification. 

The CM-580N is designed with the fewest 
possible parts for a high mtbf. Intermodulation in 
the transmitter is minimised by using hybrid 
coupling technique in the power amplifiers. The 
transmitter will withstand any degree of antenna 
mismatch without harm. 

This production transmitter is supported with 
an established complement of accessory and 
logistical items. 


TECHNICAL SPECIFICATION 
Frequency range: 225-400 MHz 
Channels: 7000 

Channel spacing: 25kHz 
Stability: 3.5 10° 

Mtbf: 8500h 

Mttr: 0.3h 

Relative humidity: 95% 
Temperature range 
(operating) —20 to +55°C 
(performance) 0-55°C 
(storage) —62 to +71°C 


UHF Transmitter CM-584N 


The CM-584N Uhf Transmitter is a 40-watt 
solid-state unit with 7000 channels spaced 
25kHz apart. Automatic tuning permits either 
local or remote selection of the 7000 channels, 
or programming and selection of 24 preset 
channels. A single-reference, integrated elec- 
tronic synthesizer produces spurious-free 
channel frequencies with a stability better than 
3.5 parts in 108. 

To simplify maintenance, modular construc- 
tion is used throughout. Metering on the front 
panel permits rapid fault isolation. 

The transmitter can be updated to a trans- 
ceiver module and interface kit, a simple field 
modification. 

The CM-584N is designed with the fewest 
possible parts for a high mtbf. Intermodulation in 
the transmitter is controlled by using hybrid 


Net Control Station RC-128 


The Net Control Station RC-128 (NCS) provides 
base station capabilities for the 225 to 400 MHz 
AN/PSC-1 uhf manpack radio sets. The RSC- 
128 NCS includes the RC-127, a modified AN/ 
PSC-1 radio set, and the AM-129 power amp- 
lifier, aone-piece unit which provides 35 watts of 
output power. 

The AM-129 power amplifier delivers 35 watts 
+2dB on a continuous basis and under all 
service conditions. The output operates into any 
load impedance without damage. When 


CM-580N uhf transmitter 


Primary voltage: 120/240V (+10%) 47—440Hz, 
or 28V dc (+10%) 

Primary power 

(ac) <500W 

(dc) <350W 

Antenna terminal: type N 

Power output (500): 20W 

Load vswr: 2:1 max 

Carrier/noise: 45dB below 90% mod 
Harmonic and spurious: 80dB below funda- 
mental 


coupling techniques in the power amplifiers. 
The transmitter will stand any degree of antenna 
mismatch without harm. 

The production transmitter is supported with 
an established complement of accessory and 
logistical items. 


TECHNICAL SPECIFICATION 
Tuning range: 225-400MHz 
Number of channels: 7000 
Channel spacing: 25kHz 
Stability: 3.5x 106 

Mtbf: 8000h 

Mttr: 0.3h 

Relative humidity: 95% 
Temperature range 
(operating) —20 to +55°C 
(performance) O0-55°C 
(storage) —62 to +71°C 
Primary voltage: 120/240V (+10%) 47-440Hz, 
or 28V dc (+10%) 


enabled, the AM-129 power amplifier is acti- 
vated by the application of drive from the 
RC-127 (modified AN/PSC-1 radio set), and 
returns to standby/receive on removal of drive. 
Automatic antenna change-over circuitry has 
been designed to preclude hot switching of 
relay contacts. 

Selection of conference or any one of 15 
selective transmit or receive call codes is avail- 
able at the front panel switch. This function has 
been achieved by generating a serial bit stream 
and clock, and passing these signals through 
unused battery connector pins into the RC-127. 


Intermodulation: 45dB below carrier for 20dB 
coupling 

Modulation: up to 90% am 

Distortion: 10% max at 80% mod 

Height: 13cm (5% in) 

Width: 51cm (20in) 

Depth: 48cm (19in) 

Weight: 23kg (50!b) 


Manufacturer: Motorola Government Electron- 
ics Division, Scottsdale, Arizona. 


Primary power 

(ac) <600W 

(dc) <450W 

Antenna terminal: type N 

Power output (500): 40W 

Load vswr: 2:1, max 

Carrier/noise: 45dB below 90% mod 
Harmonic and spurious: 80dB below func- 
tional fundamental 

Intermodulation: 45dB below carrier for 20dB 
coupling 

Modulation: up to 90% am 

Distortion: 10% max at 80% mod 

Height: 13cm (5% in) 

Width: 51cm (20in) 

Depth: 48cm (19in) 

Weight: 23kg (50!b) 


Manufacturer: Motorola Government Electron- 
ics Division, Scottsdale, Arizona. 


The power amplifier module of an AN/PSC-1 is 
removed and replaced by a substitute card 
provided with the NCS. In the NCS, this module 
is blower-cooled to allow continuous key-down 
operation at temperatures to 85°C. The entire 
RC-128 NCS system, including the RC-127 
radio set and the AM-129 power amplifier, 
dissipates less than 180 watts when transmit- 
ting. 

The RC-128 NCS permits the operating of the 
RC-127 (modified AN/PSC-1 radio set) on either 
117-volt, 60-cycle ac or MIL-STD-1275A power 
(24 volts dc) via power conditioning circuitry. 
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TECHNICAL SPECIFICATION 

Noise figure: 4dB max 

10-3 ber 300bps data: c/kt=34.4dB 

107 ber 16kbps X mode 

(KY-57 interfaces): c/kt=51.6dB 

Voice operation (16kbps cvsd): minimum c/ 
kt=41dB 


AN/SRR-19A(U) Radio Receiver 


Radio Receiving Set AN/SRR-19A(U) features 
reception of A1, A2, A3 and F1 signals, and 
independent single side-band reception of 
multi-channel ratt broadcasts either usb or Isb 
over the 30 to 300kHz frequency range. This 
frequency range is divided into four bands, 30 to 
55, 55 to 109, 109 to 202 and 202 to 300kHz. A 
frequency over-lap of 2 per cent is incorporated 
in each band. 

Nominal bandwidths of 1, 3 and 8kHz with 
shape factors of 3:1, 2:1, and 2:1 respectively 
(—6dB and —60dB off-resonance attenuation 
points) are selectable from the front panel. 

The usb or Isb modules have typical if band- 
widths of 1500 Hz (—1.5 dB off-reasonance 
attenuation points) and pass-band modulation 
under 1 dB. 


AN/FRR-95 Radio Interference 
Measuring Set 


The Radio Interference Measuring Set (RIMS), 
supplied to the US Air Force Systems Com- 
mand’s Electronic Systems Division for opera- 
tion by the Air Weather Service, satisfies the Air 
Force’s requirement for a consistent, well- 
calibrated, daily operating radio telescope net- 
work capable of monitoring the sun's activity 
over a wide range of radio frequencies. 

Huge bursts of energy erupting in the sun’s 
gaseous surface affect the performance of 
earth-based communications, navigation, sur- 
veillance and detection systems. To observe 
these bursts of solar energy the AN/FRR-95 
provides continuous world-wide monitoring of 
the sun’s radiation at frequencies between 
25MHz and 15.4 GHz from four geographically 
spaced sites. 

In conjunction with the Air Force Geophysics 
Laboratory (formerly the Cambridge Research 
Laboratory), Cincinnati Electronics designed 
and integrated the AN/FRR-95 system to pro- 
vide continuous, overlapping monitoring and 
recording of solar activity in the 25MHz to 
15.4GHz range. Similar techniques are avail- 
able to extend the frequency coverage beyond 
35 GHz. A sweep frequency interferometer cov- 
ers portions of the hf/vhf range. A realtime 
display and recording subsystem provides 
analog indications of the flux density of solar 
radiation at the frequency or range monitored. 

Each AN/FRR-95 site consists of four anten- 
nas 3 feet (0.9 metres),'8 feet (2.4 metres) and 
28 feet (8.53 metres) in diameter and biconic 
array; eight fixed frequency radiometric receiv- 
ers, a swept frequency interferometer; associ- 
ated solar tracking and calibration and record- 
ing equipment. The swept frequency inter- 
ferometer, operating between 25 and 75 MHz, 
detects and localises the sun’s solar corona 
emissions. 
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Modulation formats 
300 bps, aqsk, 

16kbps, msk 

Height: 15.2cm (6in) 
Width: 38.1cm (15in) 
Depth: 30.48cm (12in) 


TECHNICAL SPECIFICATION 

Frequency range: 30-300kHz (4 bands) 
Frequency adjustment: continuous or 1 kHz 
and 10Hz incremental 

Rf input impedance: 520 

Sensitivity: 0.5V typical, 3uV max (10dB 
(s+n)/n ratio) 

Selectivity 

(am module) —6dB off-resonance attenuation 
points 

(1 kHz position) 1.2kHz max, 0.8kHz minimum 
(3kHz position) 3.5kKHz max, 2.56kHz minimum 
(8kHz position) 9.6kHz max, 6.4kHz minimum 
(ssb module) —1.5dB off-resonance attenuation 
points 

(usb or Isb) 300-1750Hz minimum 

Spurious & image rejection: 80dB minimum 


AN/FRR-95 radiometers and antenna control recorders 


Weight: <17.2kg (38Ib) 

(total weight of the RC-127, modified AN/PSC-1 
radio set plus AM-128 power amplifier, meets 
capability of MT-1029 shock mount) 


Manufacturer: Cincinnati Electronics Corpora- 
tion, Cincinnati, Ohio. 


Frequency stability: 0.005% 
Temperature range: 0—-+50°C 
Humidity range: 0-95% 

Primary power: 115V ac 60Hz 200W 
Height: 12% in (31.1cm) 

Width: 17% in (43.81 cm) 

Depth: 20%/16in (51.27cm) 

Weight: 125|b (56.69kg) 


Manufacturer: Allied Technology Incorporated, 
Dayton, Ohio. 


TECHNICAL SPECIFICATION 


Frequency (MHz) 25/75 202/290 
Sensitivity (°K) 6° 
Sensitivity flux 

(units typical) ‘s) 0.1 

Max % non-linearity (over 

a 40dB dynamic range) 10 
Gain stability 

(for 12h period) 2% 
Antenna gain (dB) 6 23 


Integration time variable from 0.1 ms to 3s 


Manufacturer: Cincinnati Electronics Corpora- 
tion, Cincinnati, Ohio. 


VHF/UHF Synthesized Receiver 
SR-2090 


The Model SR-2090 Vhf/uhf Receiver is a surveil- 
lance receiver designed to accept a wide variety 
of standard modules which extend its 
Capabilities and adaptability. The unit is fully 
modularised, of high performance, with synthes- 
ized local oscillator and offers virtually unlimited 
system applications. 

It is a self-contained vhf/uhf receiver capable 
of local manual control or remote-control via a 
variety of interface options. In conjunction with 
the memory hand-off unit MHU-2000, the 
receiver provides master/slave system config- 
uration. Expansible features include additional if 
bandwidths, ssb detectors, and frequency 
expansion to 1200 MHz. 

A liquid crystal display which presents com- 
plete receiver tuning information at one focal 
point improves the shock and vibration resis- 
tance of the equipment by eliminating conven- 
tional tuning and signal strength meters. The 
combination of Icd and electro-luminescent 
back lighting facilitates reading the display 
under all ambient lighting. 


TECHNICAL SPECIFICATION 

Frequency range: 20-500MHz 

Receiving modes: am, fm, cw, log 

If bandwidths: 10, 20, 60, 100, 300, 500kHz 
(any 3 standard) 1, 2, 4, 10MHz 

Frequency stability: 1x 10~° per day 

Noise figure: 12dB 

Image rejection: 95dB, minimum 
Frequency resolution: 1kHz 


VHF Power Amplifier Model 1050 


The Vhf Power Amplifier Model 1050 is a solid- 
state, 48-watt, vhf/am power amplifier for the 
12-watt ECI model 1049 transmitter. Circuitry is 
broad-band over the entire 103 to 156 MHz 
range with extensive vswr protection. It uses 
state-of-the-art modular design and construc- 
tion and is the same size as the model 1049 
transmitter. 

In case of a fault in either the 220-volt primary 
power source to the pa or in the pa itself, the 
antenna is automatically switched over to the 
transmitter output, and the transmitter continues 
to operate from a 24-volt standby battery 
source. The 1050 is convection-cooled by two 
finned heat sinks on each side. It is suitable for 


AN/GRC-171 UHF AM/FM Trans- 
ceiver 


The AN/GRC-171 Uhf Transceiver is designed 
for air traffic control communications at collo- 
cated vhf/uhf transmitter/receiver sites. It is in 
operation with the US forces. The equipment is 
completely solid-state, providing am and fm/fsk 
communications on any one of 7000 channels in 
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Vhfluhf synthesized receiver SR-2090. 


Input impedance: 50 nominal 

Vswr: 3:1, max 

Input power: 115/230/240V ac, +10%; 47- 
400Hz; 100W 

Temperature range 

(operating) 0O-50°C 

(storage) —40 to +60°C 

Relative humidity: 0-95% 

Height: 13.3cm (5.25in) 


air traffic control operations and is built on a 
standard 19-inch (48.3cm) rack-mounted chas- 
sis. 


TECHNICAL SPECIFICATION 
Frequency range: 103-156MHz 
Operating mode: am 

Humidity ambient: 0-95% 

Power requirements 

198-242V ac, 45-63Hz, single-phase, 
(unkeyed) 50W max (keyed) 450W max 
Rf power output 

48W forward power (carrier) 

1dB max degradation at +55°C 

Vswr (load): 2:1 max 

Rf input driving power: 12W 


the 225 to 399.975MHz band with 20 watts am 
and 50 watts fm carrier output. Plug-in modular 
construction and built-in test facilities minimise 
repair time to less than 15 minutes. The solid- 
state power amplifier is ruggedised for opera- 
tion into high antenna vswr under severe 
environmental conditions. Equipment mtbf is in 
excess of 5000 hours. Troublesome interference 


Width: 48.3cm (19in) 
Depth: 50.8cm (20in) 
Weight: 24.8kg (55!b) 


OPERATIONAL SPECIFICATION 
Designed to MIL-STD-461, Class 1A. 


Manufacturer: Norlin Communications Incor- 
porated, Gaithersburg, Maryland 20760. 


Input impedance: 500 
Temperature range 
(operating) 0O-55°C 
(storage) —40 to +70°C 
Height: 13.26cm (5.22in) 
Width: 48.26cm (19in) 
Depth: 43.02cm (16.94in) 
Weight: 24.3kg (53.5lb) 


OPERATIONAL SPECIFICATION 

Qualified to requirements and methods of MIL- 
STD-461 and MIL-STD-462 for electromagnetic 
interference. 


Manufacturer: E-Systems Incorporated, St. 
Petersburg, Florida. 


problems at collocated sites are completely 
eliminated by an integral rf filter. An optional 
guard receiver provides reception on 243MHz 
using the same antenna as the main transceiver. 
A separate audio output channel is provided for 
the guard receiver. 

The AN/GRC-171, developed in the mid 
1970s, is designed to replace the AN/GRC-27. 
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TECHNICAL SPECIFICATION 

Frequency range: 225-399.975 MHz 
Channel spacing: 25kHz, 7000 channels 
Frequency stability 

(am) +5ppm 

(fm) +2500Hz 

Operating modes: am voice, am secure voice, 
fm voice, fm link 11 data, fsk link 4 data 
Control: local and remote up to 450ft (137m) 
Power input: 120/240V, 47-420Hz 
Temperature range: —29 to +60°C 
Humidity: 5-95% 

Reliability: 5000 mtbf 

Maintainability: 15 minutes mttr 

Receiver sensitivity 

(am) 3uV for 10dB (s+n)/n ratio 

(fm) 3uV for 20dB quieting 

Selectivity 

(am) normal or secure (KY-58); 36 or 20kHz. 
Secure (KY-28), 7OkKHz 

(fm/fsk) link 11 or link 4, 7OkKHz 

Audio output: 2 outputs, 100 mW each 
Guard receiver sensitivity: 3.V for 10dB 
(s+n)/n 

Operating frequency: 243 +5MHz 
Selectivity: 38kHz, 6dB bandwidth 

Audio output: 100 mW minimum; 300-3500 Hz 
frequency response. <10% distortion 

Height: 22.2cm (8%4in) 

Width: 48.3cm (19in) 


VHF Transmitter Model 1049 


The Vhf Transmitter Model 1049 is a solid-state, 
crystal-controlled, single-channel, 12-watt 
transmitter capable of am operation in the 103 to 
156 MHz vhf frequency range. It uses state-of- 
the-art modular design and construction. Fre- 
quency changing is accomplished by replacing 
the crystal in the radio manually and then tuning 
the oscillator and multiplier circuitry to the new 
frequency. Provision is made for an external 
frequency source to be used in lieu of the 
crystal. 

The transmitter is equipped with a dc battery 
charger. If the ac primary power fails operation 
automatically switches to battery power. The 
1049 is convection-cooled by two finned heat 
sinks, one on each side. It is suitable for military 
air traffic control operation and is built on a 
standard 19-inch (48cm) rack-mountable chas- 
sis. 


Display Unit DU-2090 


The Model DU-2090 Display Unit is designed to 
complement the Series 2000 vhf/uhf electronic 
controlled receivers. The DU-2090 enables the 
system designer to provide master/slave opera- 
tion of up to eight receivers from a central control 
point. An additional eight signals can be stored 
in memory for operator convenience. 

It features a dual trace, digitally-refreshed, 
flicker-free, panoramic display of the spectrum 
in scan operation. Scanning is accomplished by 
rapidly stepping the synthesized receiver ‘lo. 
When receiver 1 is not swept the crt becomes an 
if pan display for that receiver. 

Memory update can be inhibited to freeze the 
display for elusive push-to-talk targets, because 
the display is digitally refreshed. Since the 
stepped synthesizer sweep provides extreme 
linearity, the marker on the display can be 
placed exactly over the desired signal on the 
frozen display. Then, returning the receiver to 


AN/PRC-94V VHF/FM Transceiver 


The AN/PRC-94V is a solid-state vhf/fm hand- 
held transceiver designed for the most rugged 
applications. All circuitry is housed in 14 plug-in 
modules. Itis repaired by unplugging the defec- 
tive module and replacing it with a new one. Cost 
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Sone 


AN/GRC-171 transceiver 


Depth: 54.6cm (21.5in) 
Weight: 43.5kg (95!b) 


TECHNICAL SPECIFICATION 

Frequency range: 103-156 MHz 

Operating mode: am 

Channels: single-channel, 25kHz channel 
spacing, prefixed frequency, crystal changed 
manually 

Frequency accuracy: +0.001% after warm up 
Humidity ambient: 0-95% 

Ac power requirements: 198-242V ac, 45- 
63Hz 

Power consumption 

(unkeyed) 65W max (keyed) 180W 

(for battery charger loaded) 25‘W additional 
Dc power requirements: 22-30V dc 

Power consumption 

(unkeyed) 30W max 

(keyed) 150W 

Rf power output: 12W forward power (carrier) 
1dB max degradation at +55°C 


the manual mode, a 100 per cent intercept 
probability results on the next target transmis- 
sion. 


TECHNICAL SPECIFICATION 

PAN SWEEP 

Mode: full or F1/F2 

Amplitude: logarithmic 

Resolution: automatically selected for optimum 
Marker: intensity modulated 

Display: digitally refreshed/frozen 

F1/F2 resolution: 10kHz settability 


SECTOR SWEEP (simultaneous with pan sweep) 
Amplitude: logarithmic 

Width: +3, +10, +30MHz selectable 
Resolution: automatically selected for optimum 
Marker: tuned frequency is centre screen 
Display: digitally refreshed 


of replacing modules is so low that the defective 
module may be discarded. Up to five channels 
are available in the 132 to 174MHz range, with a 
power output of up to 4 watts. The collapsible 
whip antenna retracts into the case. No damage 
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Manufacturer: Collins Radio Group, Cedar 
Rapids, lowa. 


Vswr (load): 2:1 max 
Temperature range 
(operating) O-55°C 
(storage) —40 to +70°C 
Height: 13.26cm (5.22in) 
Width: 48.26cm (19in) 
Depth: 40.13cm (15.8in) 
Weight: 18.2kg (40Ib) 


OPERATIONAL SPECIFICATION 

Qualified to requirements and methods of MIL- 
STD-461 and MIL-STD-462 for electromagnetic 
interference. 


Manufacturer: E-Systems Incorporated, St. 
Petersburg, Florida. 


IF PAN 
Amplitude: linear 

Sweep width: 4MHz 

Resolution: 10kHz 

Sweep rate: 30 sweeps/s 

Calibration markers: 500kHz intervals 

Input power: 115/230/240V ac, +10%; 47- 
400Hz; 100W 

Relative humidity: 0-95% 

Temperature range 

(operating) O-50°C 

(storage) —40 to +60°C 

Height: 13.3cm (5.25in) 

Width: 48.3cm (19in) 

Depth: 53.5cm (21 in) 

Weight: 24.8kg (55|b) 


OPERATIONAL SPECIFICATION 
Designed to MIL-STD-461, Class 1A 


Manufacturer: Norlin Communications Incor- 
porated, Gaithersburg, Maryland 20760. 


can be done to the transmitter even if it is keyed 
while the antenna is retracted. 

In operation with the US Navy, the radio also 
sells widely in the civilian market under com- 
mercial brand names. 


TECHNICAL SPECIFICATION 
Frequency range: 132-174MHz 
Number of channels: up to 5 
Battery life 

(with ni-cad battery) 10h 

(with mercury battery) 48h 

(10% trans 10% rec 80% standby) 
Receiver sensitivity 

(for 12dB SINAD) <0.35 nV 

(for 20dB quieting) <0.5 nV 
Spurious rejection: 70dB 


VHF-UHF AM/FM Transceiver 
628B-1 


The 628B-1 is a compact completely solid-state 
vhf-uhf am/fm, transceiver. Packaging utilises 
the latest technology available in thick-film, Isi, 
and cmos. It is functionally modularised to 
minimise maintenance cost. The design is 
optimised to utilise automatic test equipment for 
fault isolation to the module level, and the 
module size is tailored for minimum logistics and 
life cycle cost. 

The 628B-1 design forms the basis of the 
AN/ARC-159 uhf am transceiver in operation 
with the US Navy and the forces of Australia, 
Israel, France and the United Kingdom. It is also 
the basis of the US Air Force’s AN/ARC-186 and 
is a contender in competition with GTE Sylvania 
for the Navy’s AN/ARC-182 transceiver. 


TECHNICAL SPECIFICATION 
Frequency range 

(fm) 30-87.975 MHz 

(receive only, am) 108-116MHz 
(am) 116-155.975 MHz 

(fm) 156-173.975MHz 

(am/fm) 225-399.975 MHz 


~—— 


UHF Amplifier Type 718A 


Designed for use as a driver and final amplifier in 
a radio transmitting system AN/FRT-48, the 
718A is capable of 100kW power output for 
single rf signal drive and 70kW for dual rf signal 
drive. It is manually tuned over the 400 to 
425 MHz frequency range. The uhf equipment is 
composed of 18 major and minor units including 
the driver equipment, two power amplifiers, the 
power amplifier phasing equipment, the wave 


SKY-515MWP-B00210 VHF 
Transceiver 


The SKY-515MWP-B00210 is a weatherproof 
and vapour-resistant, solid-state portable com- 
munications transceiver for military and civilian 
use. It provides two-way simplex Communica- 
tions in the 117 to 136MHz aircraft band with 
50kHz channel spacing. A double conversion 
receiver circuit plus a ceramic filter in the if 
amplifier provides the selectivity required for 
50-kHz spacing. 

The SKY-515MWP-B00210 receiver sensitiv- 
ity of 1 microvolt or better and a full 5-watt 
transmitter provides the communication over a 
long range. 

A plug-in rf module contains all the transmit- 
ter, receiver and audio circuits. An outer carry- 
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Audio output: 750mW, <10% distortion 
Stability: +0.0025% from —30 to +60°C 
Selectivity: 80dB down at adjacent channels 
for 20dB quieting 

Channel spacing 

(narrow-band) 30kHz 

(wide-band) 60kHz 

Transmitter rf output: up to 4W (2.2W stan- 
dard) 

Stability: +0.0005% from —30 to +60°C 


Channel spacing: 25kHz in all bands 

Guard receiver 

(fm) 40.5 MHz 

(am) 121.5MHz 

(fm) 156.8MHz 

(am) 243MHz 

frequency of operation is determined by opera- 
tion band selected for main receiver 
Sensitivity 

(at 10dB (s+n)/n ratio of 30% mod am) 3uV 
(at 10dB (s+n)/n ratio for 8KHz deviation fm) 
1 pV 

(at +5% of guard frequencies) sensitivity limits 
reduced to 6uV (am) and 24V (fm) 
Transmitter power output 

(am) 10W cw minimum 

(fm) 15W cw minimum 

Receiver audio output: 250 mW into 150/600 2 
Selectivity (normal band) 

(at 6dB) 38kHz minimum 

(at 60dB) 80kHz max 

Selectivity (wide-band) 

(at 6dB) 70kHz minimum 

(at 60dB) 170kHz max 


guide combiner and balancing resistor, a con- 
trol unit for the power amplifiers, two high 
voltage rectifiers, a filter system for the rectifiers, 
a power distribution unit, and a water cooling 
system. The first 718A was installed for opera- 
tion with the US Navy in 1959, as part of the 
AN/FRT-48. 


TECHNICAL SPECIFICATION 
Frequency range: 400-450 MHz 


ing case of high-impact resistant Kydex ther- 
moplastic contains all the control circuits and 
the front panel mounting connectors for the 
handset, the external speaker, the external 
power and the antenna. A master control switch 
and a battery-condition indicator are also 
mounted on the panel. 

The SKY-515MWP-B00210 is designed for 
ground-to-air, air-to-ground and _ ground-to- 
ground communications. 


TECHNICAL SPECIFICATION 

Frequency range: 117—136MHz 

Number of channels: 380 

Channel spacing: 50kHz 

Tuning: crystal-controlled simplex tuning with 
digital readout 

Receiver sensitivity: 14V across input termi- 
nals for 6dB (s+n)/n 


CMR-500 Warning Receiver System 


The CMR-500 is a small, low-cost warning 
receiver system designed to detect cw signals. 
The warning receiver provides a visual and aural 
output of detected cw rf signals within the 
frequency range determined by an internal filter. 
The CMR-500 receiver rejects pulse signals 
within the operating frequency range to prevent 
false alarms. The warning receiver system can 
be designed to determine signal direction (df) at 
a microwave frequency range specified by the 
customer. 


The CMR-500 warning receiver system con- 
sists of three basic units: monopole antenna, 
receiver and control panel. 

The model AOS-1543 antenna is an omni- 
directional, vertically-polarised antenna, 
designed to mount on a square, flat surface 
such as the underside of an aircraft fuselage. 
When mounted on a conductive ground plane 
the antenna provides coverage in the solid 
angle defined by an elevation sector 50° wide, 
and omni-directional in azimuth. The antenna 
gain is 3.5 dB at the beam peak which occurs 15 
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Modulation 

(narrow-band) +5kHz 

(wide-band) +15kHz 

Spurious: 47dB 

Height: 8'/;6in (20.5cm) 

Width: 334 in (8.56cm) 

Depth: 134in (4.45cm) 

Weight: 300z (850g) 


Manufacturer: Scientific Radio Systems Incor- 
porated, Rochester, New York. 


Input power: 28V dc 

Frequency stability: +400Hz 

Height: 12.4cm (4%in) 

Width: 14.6cm (5%4in) 

Depth: 16.5cm (6¥2in) 

Weight: 4.54kg (10Ib) 

Slow hop capability: external frequency con- 
trol, 2-4 ws channel change time 
Adf/homing;: adf in vhf/am and uhf/am, homing 
in vif/fm 


OPERATIONAL SPECIFICATION 
MIL-E-5400 class | full power output, class II with 
reduced power output. 


Manufacturer: Collins Telecommunications 
Products Division, Cedar Rapids, lowa. 


Type of emission: single or dual carrier dis- 
placed by 100Hz cw (A1) fsk (F1) 

Power output: 100kW cw, single carrier 7OkKW 
cw dual carrier 

Voltage: 440V ac 3-phase 

Frequency: 60Hz 

Power input: 336kW 


Manufacturer: Continental Electronics Man- 
ufacturing Company, Dallas, Texas. 


Gain 

(1W audio output) 2uV 

(rated SW audio output) 54V 
Selectivity, total bandwidth 

(at 6dB) 32kHz 

(at 60dB) 70kHz 

Audio power output: 3W across 3.2 sepa- 
rate 600 headphone output 
Transmitter power output 

(at 13.75V into 500 load) 5W 
(derated, at 10V into 500 load) 3W 
Modulation: am, 100% max 
Height: 17in (43.18cm) 

Width: 11in (27.94cm) 

Depth: 5in (12.7cm) 

Weight: 17/b (7.7kg) 


Manufacturer: Dynair Electronics 
rated, San Diego, California. 


Incorpo- 


to 25 degrees below the horizon as a function of 
the ground plane shape. 

The receiver is an rf chopped crystal video 
type with a cw sensitivity of —50 dBm. The 
receiver consists of an antenna switch, a band- 
pass filter followed by an rf switch/detector 
module (mic format), a video amplifier and 
processing Circuitry. 

An optional contro! panel provides an alert 
lamp indicator and a simultaneous audio signal 
for alert aural indication. It also includes a 
system on/off switch and interface cables. 
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TECHNICAL SPECIFICATION 

ANTENNA 

Azimuth coverage: 360° 

Elevation coverage: 50° minimum 

Gain: 2.5dBi minimum 

Weight: 10z (28.3g) max 

Audio tone: 3kHz square wave into 1500 
Logic output: 1.5kHz square wave 

Logic audio out: 3 kHz logic level square wave 
Lamp drive: provides a ground connection on 
alert 

Voltage: 21.5-30V dc 

Current at 28V de: 150mA 

Temperature range: —40 to +55°C 

Height: 1.3in (33.3mm) 

Width: 4.35in (109.9mm) 

Depth: 3.6in (92.8mm) 

Weight: 180z (0.5kg) 


CRM-610A Wide-band DF Receiver 


The CMR-610A Wide-band Df Receiver jis 
designed to provide the operator with both a 
visual and an aural indication of microwave and 
millimetric signal activity occurring in the 1.5 to 
40 GHz frequency range. The CMR-610A will 
detect, locate and assign direction to cw, am, fm 
and pulse modulated signals. The receiver has 
the provision for demodulating audio- 
modulated rf signals and has an integral recor- 
der output. 

The CMR-610A is a miniature, hand-held, 
solid-state, battery-powered, five-band, crystal 
video receiver with integral antennas and bat- 
tery pack. The frequency band to be monitored 
is selected by the band switch, which connects 
the selected antenna/detector combination to 
either the video or audio amplifier, according to 
the mode switch setting in the am mode of 
operation. The selected detector output is con- 
nected to the video amplifier whose output is 


AN/APR-42 (CMR-400B) Warning 
Receiver 


The CMR-400B is a small, low-cost warning 
receiver (AN/APR-42), designed to detect radar 
signals. It provides a visual and audio output of 
detected pulse rf signals within fixed octave or 
signal frequency bands. A complete system 
consists of an antenna, a receiver and an 
optional control panel. 

The antenna is a model AOS-1480 which 
provides omni-directional, circularly polarised 
coverage. It consists of a mechanically- 
integrated cylinder and a monopole. The slotted 
cylinder provides omni-directional coverage for 
horizontally-polarised energy, while the mono- 
pole provides identical coverage for vertically- 
polarised energy. The outputs of the antenna 
elements are connected together in the proper 
phase relationship within the antenna. 


AN/PSC-1 Radio Set 


AN/PSC-1, was completed under a contract 
from the US Army Satellite Communications 
Agency, Fort Monmouth, New Jersey the army’s 
project management agency, for the develop- 
ment of ground satellite communications termi- 
nals. 

First tested at Cincinnati Electronics’ main 
plant in Evendale in June 1977, the radio sets 
communicated via a stationary MARISAT satel- 
lite orbiting above the Atlantic. Both digitised 
voice and digital data burst transmissions were 
demonstrated. The burst transmission utilised a 
hand-held digital message entry device also 
developed by Cincinnati. 

The AN/PSC-1 radio set provides either satel- 
lite relay or direct line-of-sight (los) communica- 
tions in cvsd (continuously variable slope delta 
modulated) voice or 300 bit per second data. 
The transceiver covers 225 to 400 MHz in 5-kHz 
increments in the satellite mode, and 25-kHz 
increments in the los mode. The synthesizer, 
controlled by an internal tcxo, provides the 
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RECEIVER 
Frequency range 7-10.5 GHz 14-16GHz 

(other 

frequency 

coverage 

available) 
Sensitivity (minimum) —50dBm —48dBm 
Max rf input level 1W ow 1W cw 
Dynamic range 50dB 50dB 
Pulse immunity (200-5000pps) to OdBm to O0dBm 


Antenna sample rate (between 
two antenna inputs) 


CONTROL UNIT 

Height: 1 in (25.4mm) 
Width: 4in (101.6mm) 
Depth: 4.9in (124.4mm) 


routéd to the operator's headset, the signal level 
meter and the recorder output jack. In cw and 
audio operation the selected detector output is 
connected to the audio amplifier. Cw and fm 
signals are amplitude modulated by an integral 
chopper before being amplified by the audio 
amplifier. 

An integral battery power pack supplies 
power for the entire receiver. In am operation 
power is applied only to the video amplifier, in 
audio operation, only to the audio amplifier and 
in cw and audio operation to both the audio 
amplifier and the chopper oscillator which max- 
imises battery life and minimises current drain. 


TECHNICAL SPECIFICATION 
Frequency band ranges 
(band 1) 1.5-8GHz 

(band 2) 8-12.4GHz 

(band 3) 12.4-18GHz 

(band 4) 18-26.5GHz 

(band 5) 26.5-40 GHz 

All 1.5-40 GHz 


The receiver is a crystal video type with a 
sensitivity of —45 dBm. The receiver consists of 
a band-pass filter, followed by a limiter-detector 
(model LD-3880) and a linear video amplifier. 
The ouput of the video amplifier is routed to a 
comparator and a high-pass prf filter which is 
followed by a gated-audio oscillator and a lamp 
driver which provides aural and visual indication 
when signals are received. A power supply 
regulator is integral with the receiver for opera- 
tion from 28 volts dc aircraft power. 

The receiver rf frequency is restricted by the 
band-pass filter to octave or signal frequency 
bands. The detected video signal is compared 
with a preset threshold level (sensitivity adjust- 
ment) and if exceeded, activates the prf filter. If 
the threshold is crossed at a rate equal to or 
greater than a preset rate, a detection alert is 
activated. The audio output, power line and 
indicator driver signals are available as outputs 
from the receiver. 


necessary one ppm reference stability. Four 
preset received offset frequencies are select- 
able via the front panel in the satellite mode. In 
this mode there is an offset between the receiver 
and transmit frequencies. Transmit power out- 
put is 35 watts and two watts in satellite and los 
operation, respectively. The transceiver modem 
uses time-interleaved quadrature binary- 
phase-shift-keyed (bpsk) modulation for 300 bit 
per second data and offset quadrature-phase- 
shift-keyed (qpsk) modulation for 16 kilobit per 
second cvsd voice to provide near theoretical 
performance (bit error rate versus carrier/noise 
ratio). It also utilises the 300 bit per second data 
format to provide call operation. The transceiver 
receives (and differentiates between) selective 
and conference call, And transmits conference 
call signals. It utilises a cmos micro-processor 
frequency control in conjunction with a six 
pin-lite display to provide electronic control of 
such functions as frequency, operating mode 
and receive offset frequency. Frequency control 
is accomplished by two spring-loaded momen- 
tary switches. To conserve power, the display 


600ms nominal 


600ms nominal 


Manufacturer: American Electronic 
Laboratories Incorporated, Lansdale, Philadel+ 
phia. 


Sensitivity: —5Q0dBm (typical) pulse, am, cw, 
fm 

Antenna beamwidth 

(band 1) 70° 

(band 2) 60° 

(band 3) 50° 

(band 4) 50° 

(band 5) 60° 

Height: 89mm 

Width: 89mm 


Depth: 197 mm 


Weight: 1.6kg 


Manufacturer: American Electronic 
Laboratories Incorporated, Lansdale, Philadel- 
phia. 


The incorporation of a control panel which is 
optional provides an alert light indicator and a 
phone jack for a headset for alert aural indica- 
tion. The control panel also provides an on/off 
switch and two interface cables. 


TECHNICAL SPECIFICATION 

Receiver bandwidth: 14.5-16.5 GHz 

Rf rejection (at 12 GHz) 26dB (at 10 GHz) 45dB 
Receiver sensitivity: —45dBm at 15.5GHz 
Minimum pulse width: <100ns 

Prf filter (low cut-off): <4kHz 

Internal sensitivity adjustment: 1-10dB 
Height: 22mm 

Width: 90mm 

Depth: 93mm 

Weight: 198g 


Manufacturer: American Electronic 
Laboratories Incorporated, Lansdale, Philadel- 
phia. 


times out approximately eight seconds after the 
micro-processor has completed its cycle. A 
change of either the frequency, receive offset, or 
function controls will cause the micro-processor 
to start a new cycle or to recycle and thus 
illuminate the display. Pushing the display on 
push-button re-illuminates the display without 
recycling the micro-processor. 

The whip antenna is used for los operation 
and for call reception. An ancillary, medium gain 
helical antenna is provided for satellite relay 
operation. This antenna provides 6 dB minimum 
gain and can be set up for operation in two 
minutes. It folds into 300 cubic inches (4.9 cu 
dm) for storage or transport. 

Modular construction simplifies maintenance. 
It operates from a silver-zinc battery that pro- 
vides twelve hours of operation in satellite mode, 
without recharge, on a 9 to 1 receive/transmit 
cycle. A battery charger is available as an 
accessory. The transceiver operates from 
—32°C (without benefit of solar radiation) to 
+55°C (plus solar radiation at a rate of 360 Btu 
square foot/hour). 


TECHNICAL SPECIFICATION 

Transceiver frequency range 

(sat) 225-400 MHz 

(los) 225-399.975 MHz 

Channel spacing 

(sat) S5KHz 

(los) 25kHz 

Frequency stability 

(setting) 1108 

(long term) 1x 106 

Receiver offset frequency 

(sat) 4, internally preset spacings, 0 to +175kHz 
(los) no offset 

Operating modes: cvsd voice, 300bps data 
re-transmit, call 

Ringing signals: respond to selective or con- 
ference calls. Transmit conference calls 
Re-transmit capability: compatible with AN/ 
PRC-70, AN/VRC-12, AN/PRC-77, AN/VRC-43 
thru -49, AN/PRC-8, -9 and -25, AN/PRT-4, 
AN/PRR-9, AN/GRC-3 thru-8, AN/ARC-54 and 
-131 

Receiver lock-up time 

(cvsd voice) 50ms max 

(data) 2s max 

Intermodulation: 3rd order, —60dB below two, 
—70dBm signals at antenna terminal 
Adjacent channel interference: with 3 equal 
level signals, 1 on channel 2 at +5kHz spacing 
modulated at 300 bps at c/kt= 36.4 dB input, ber 
shall not exceed 1x10°5 

Noise figure: 4dB max 

Spurious response: >80dB below desired 
response except rf image 60dB below desired 
response 

Transmitter power output 

(sat) 35W +2dB into 1.5:1 vswr 

(los) 2W +2dB into 1.5:1 vswr 

Spurious output: —109dBm/Hz >30MHz 
removed from carrier frequency 

Load protection: no transmitter damage for any 
antenna load from short circuit to open circuit 
Power source: silver zinc 11Ah battery 24V 
Battery life: 12h (minimum) with 9:1 receive to 
transmit duty cycle 

Accessories: 

6dB gain helical antenna (sat) 

centre-fed whip antenna (los) 

burst-coded transmitter/receiver 

silver zinc 11 Ah battery 

X-mode compatibility: KY-57 at 8 and 16kbps 
(internally selected) KY-65 


UHF AM Transceiver 719S-1 


The 719S-1 Uhf Transceiver provides communi- 
cations from shipboard, ground and mobile 
installations. It is specifically designed for instal- 
lations using collocated vhf/uhf transmitters and 
receivers. The equipment is solid-state, provid- 
ing am voice and wide-band communications 
on any one of 7000 channels in the 225 to 
399.975MHz band with 20 watts am carrier 
output. Plug-in modular construction and built-in 
test facilities make time to repair less than 15 
minutes. The solid-state power amplifier is rug- 
gedised for operation into high antenna vswrs 
under severe environmental conditions. 
Troublesome interference problems at collo- 
cated sites are completely eliminated by an 
integral rf filter. Receiver bandwidth selection by 


UHF Receivers U-1102() 


The U-1102() Uhf Receivers are system- 
oriented communication receivers providing 
reception over the 225 to 399.95 MHz frequency 
range in the am, fm, fsk and adf modes. Recep- 
tion on a 243MHz guard receiver frequency is 
also provided. These sub-systems are equally 
suited for airborne, ground, mobile and ship- 
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AN/PSC-1 manpack with a digital message entry device (dmed) 


Height: 7.9cm (3¥in) 

Width: 17.8cm (7in) 

Depth: 29.2cm (11%in) 

Weight (without battery) 5.2kg (11.5Ib) 
(with accessories) 11.3kg (251b) 


a front panel contro! allows rapid change bet- 
ween voice and wide-band data operations. 


TECHNICAL SPECIFICATION 

Frequency range: 225-399.975 MHz 
Channel spacing: 25kHz; 7000 channels 
Frequency stability: +0.0005% (5 ppm) 
Control: local and remote up to 450ft (150m) 
Power input: 120/240V ac 47-420Hz, 22-30V 
dc 

Temperature range: —29 to +60°C 
Humidity: 5-95% 

Mtbf: 5000h 

Mttr: 15 minutes 

Height: 834 in (22.2cm) 

Width: 19in (48.2cm) rack 

Depth: 21.5in (54.6cm) 

Receiver sensitivity: 3 wV (6-~V open circuit) at 
antenna terminals for 10dB (s+n)/n 


board applications. The planar atr packaging 
concept allows for future growth or state-of- 
the-art updating by planar section substitution. 

Both serial and parallel control versions are 
available. The serial control version offers three 
twisted pairs for complete remote-control and 
monitoring, or manual control and monitoring for 
small sub-systems where processors are not 
used. 


Occupation space: 240in° (3.93dm°) 
Volume (including battery): 340 in$ (5.56 dm) 


Manufacturer: Cincinnati Electronics Corpora- 
tion, Cincinnati, Ohio. 


Selectivity (6dB) 

(narrow) +10kHz (+18kHz optional) 

(wide) +30kHz 

Audio outputs 

2 each 100mW outputs for narrow-band 

high impedance 0.5 

vrms output for wide-band 
Cross-modulation: no more than 3dB increase 
in noise level for same undesired signals as 
desensitisation 

Transmitter power out: 20W 

Modulation: 90% for —15 to +10dBm input 
Harmonic and spurious: —80dB 


Manufacturer: Rockwell International, Collins 
Telecommunications Products Division, Cedar 
Rapids, lowa. 


In all U-1102() uhf receivers the 942A-1() 
frequency synthesizer section provides injec- 
tion signals to the receiver translator. This injec- 
tion signal is phase-locked to a temperature- 
compensated frequency standard with a stabil- 
ity of +1 ppm. Control of the frequency synthes- 
izer is either serial on the 942A-1 using a 
processor or the 514E-2A control, or parallel on 
the 942A-1A using the 514E-2C control. 
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TECHNICAL SPECIFICATION 

Frequency range: 225-399.95 MHz 
Frequency accuracy 

(am) +1 x 108 

(fm) +2500 Hz 

Number of channels: 3500, 50-kHz spacings 
Operating mode: am voice, am secure voice, 
fm Link 11 data, fsk Link 4 data, adf and fm voice 
multiplex 

Tuning time: 1.5s typical, 2s max (service 
conditions) 

Guard receiver (optional): 243 MHz nominal, 
238-248 MHz range 

Sensitivity 

(am) 4uV (oc) for 10dB (s+n)/n 

(fm/fsk) 4V (oc) for 20dB quieting 

Image rejection: 100dB minimum 

If rejection: 100dB minimum 
Cross-modulation: up to 10V (oc) undesired, 
1O0MHz removed for —10dB cross-modulation 
Selectivity at 6dB 

(am normal) 45kHz 

(am wide-band) 76kHz 

(fm, fsk) 80kHz 


UHF Transceiver CM-520N 


The CM-520N Uhf Transceiver is a solid-state 
communication radio operating in the 225 to 
400 MHz band. The transceiver is a fully synthes- 
ized 7000 channel radio, electronically tuned 
across the total frequency range in 25-kHz 
increments. The unit will also accommodate up 
to 24 preset frequencies. Its low profile and 
ruggedised construction make it ideal where 
multiple radios are required in a minimum 
amount of space. Examples would include vehi- 
cle, air traffic control tower, and shipboard and 
specialised aircraft installations. 

The transmitter portion of the radio delivers 20 
watts (cw) and withstands any degree of 
antenna mismatch without harm. It is designed 
for continuous duty operation. 

The complete transceiver is assembled for a 
standard rack configuration. The unit has a 
built-in test with front panel switch and meter for 
rapid fault location. A companion unit allows full 
remote operation, including the test function. Its 
integral power supply covers all ac voltages with 


UHF Transceiver CM-524N 


The CM-524N Uhf Transceiver is a solid-state 
communication radio operating in the 225 to 
400 MHz band. The transceiver is a fully synthes- 
ized 7000 channel radio electronically tuned 
across the total frequency range in 25-kHz 
increments. Additionally, the unit will accommo- 
date up to 24 preset frequencies. Its low profile 
and ruggedised construction make it ideal 
where multiple radios are required ina minimum 
amount of space. Examples would include vehi- 
cle, air traffic control tower, shipboard and 
specialised aircraft installations. 

The transmitter portion of the radio delivers 40 
watts (cw) and withstands any degree of 
antenna mismatch without harm. It is designed 
for continuous duty operation. 

The complete transceiver is assembled in a 
standard rack configuration. The unit has a 
built-in test with front panel switch and meter for 
rapid fault location. A companion remote-control 
unit allows for full remote operation including the 
test function. Its integral power supply accepts 
all ac voltages with an automatic switchover to 
de for emergency use. 

All major modules of the transceiver are of the 
plug-in type to simplify maintenance. 

This production radio is supported with an 
established complement of accessory and 
logistical items. 
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Application Chart 


Mode Description used with 

am normal voice AN/AIC-14 

am secure voice (wide-band) Juliet-28 

am adf (wide-band) AN/ARA-48 or —50 

fm single-channel voice AN/AIC-14 

fm TADIL-A (Link 11) AN/ACQ-3 

fm 12-channel voice multiplex — suitable multiplexer 
am/fm data operation suitable 30 MHz modem 
fsk TADIL-C (Link 4) AN/ASW-21 or —27 

am guard channel AN/AIC-14 


Selectivity at 60dB 

(am normal) 90kHz 

(am wide-band) 150kHz 

(fm, fsk) 170kHz 

Selectivity of fm multiplex 

(3dB) 300kHz 

(80dB) 2MHz 

Mtbf: 3000h (inherent); 1500h tested per MIL- 
STD-781A, test level C 

Mttr: 9 minutes (based on planar section 
replacement) 


an automatic switchover to dc for emergency 
use. All major modules are the plug-in type for 
easy maintenance. 

This production radio is supported with an 
established complement of accessory and 
logistical items. 


TECHNICAL SPECIFICATION 
Frequency range: 225-400MHz 
Channels: 7000 

Channel spacing: 25kHz 
Stability: 3.5 x 10° 

Mtbf: 6000h 

Mitr: 0.3h 

Relative humidity: 95% 
Temperature range 

(operating) —20 to +55°C 
(performance) 0-55°C 

(storage) —62 to +71°C 
Primary voltage: 120/240V +10%, 47-440Hz 
or 28V dc +10% 

Power input 

(ac) <500W 

(dc) <350W 

Antenna terminal: type N 


Manufacturer: Rockwell International, Collins 


Telecommunications Products Division, Cedar 


Rapids, lowa. 


RECEIVER 
Image rejection: 90dB 
Spurious: 80dB 
Intermodulation: 60dB 3rd order 


“Selectivity 


(6dB down) 36kHz 

(90dB down) 200kHz 

Sensitivity: 1.5uV 

Output: OdBm +10dB into 6000 

Hum and noise: 40dB below 10mW out 


TRANSMITTER 
Power out (50): 20W cw 

Load vswr: 2:1 max 

Carrier/noise: 45dB below 90% mod 
Harmonic and spurious: 80dB below funda- 
mental 

Modulation: up to 90% am 

Height: 13cm (5% in) 

Width: 51cm (20in) 

Depth: 48cm (19in) 

Weight: 30kg (65lb) 


Manufacturer: Motorola Government Electron- 
ics Division, Scottsdale, Arizona. ; 


CM-524N uhf transceiver 


TECHNICAL SPECIFICATION 
Frequency range: 225-400 MHz 
Channels: 7000 

Channel spacing: 25kHz 
Stability: 3.5 10° 

Mtbf: 5000h 

Mttr: 0.3h 

Relative humidity: 95% 
Temperature range 
(operating) —20 to +55°C 
(performance) O-55°C 
(storage) —62 to +71°C 
Primary power 

120/240V +10% 

47-440Hz or +28V dc +10% 


VHF Transceiver CM-515N 


The CM-515N Vhf Transceiver is a solid-state 
communication radio operating in the 118 to 150 
MHz band. The transceiveris a fully synthesized 
1280 channel radio, electronically tuned across 
the total frequency range in 25-kHz increments. 
The unit will also accommodate up to 24 preset 
frequencies. Its low profile and ruggedised 
construction make it ideal where multiple radios 
are required in a minimum amount of space. 
Examples would include vehicle, air traffic con- 
trol tower, and shipboard and specialised air- 
craft installations. 

The transmitter portion of the radio delivers 50 
watts (cw) and withstands any degree of 
antenna mismatch without harm. It is designed 
for continuous duty operation. 

The complete transceiver is assembled for a 
standard rack configuration. The unit has a 
built-in test with front panel switch and meter for 
rapid fault location. A companion unit allows full 
remote operation, including the test function. Its 
integral power supply accepts all ac voltages 
with an automatic switch over to dc for 
emergency use. 


AN/GRR-35() UHF/AM Transmitter 
(Model 719A) 


The AN/GRR-35() is a single conversion receiver 
capable of am operation on any of 3500 chan- 
nels in the 225 to 399.95 MHz frequency range. 

The receiver employs ff, if, audio, servo and 
synthesizer modules from US Navy and Cana- 
dian Department of Defence qualified pre- 
decessor units, the AN/SRC-27 (XN-1) and AN/ 
SRC-503(V) transceivers. 

Emphasis has been directed towards front 
end selectivity, noise figure, spurious rejection, 
and adjacent channel performance. To achieve 
the front end selectivity, four high Q tuned 
cavities are placed in the signal path between 
the antenna and the first mixer. An extremely 
wide dynamic range front end and a minimum of 


AN/WRC-501(V) Shipboard UHF 
Transceiver 


The AN/WRC-501(V) is an am fm shipboard uhf 
transceiver. It was developed by ECI for the 
Canadian Navy and is now in production. The 
transceiver is derived from modules developed 
and in production for the US Navy as the 
AN/WSC-3. 

The AN/WRC-501(V); provides 35 watts am 
voice or teletype, or 100 watts fm (link 11). 
Optional plug-in modules are available for fm 
(link 11) detection, guard receiver and mul- 
ticoupler code conversion. 

It is completely modularised and contains 
built-in-test (bite) which isolates faults directly to 
a defective module for 80 per cent of all failures. 
Ambiguities are resolved by using module test 
points, diagnostic procedures and common test 
equipment for the remaining 20 per cent of 
failures. At the organisational level an equip- 
ment repair time (ert) of 10 minutes has been 
demonstrated with plug-in modules. 


AN/WRC-501(V) transceiver 
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Power input 

(ac) <600W 

(dc) <450W 

Antenna terminal: type N 
RECEIVER 

Image rejection: 90dB 
Spurious: 80dB 
Intermodulation: 60dB 3rd order 
Selectivity 

(6dB down) 36kHz 

(90dB down) 200kHz 
Sensitivity: 1.5 nV 

Output: OdBm +10aB into 6000 
Hum and noise: 40dB below 10mW out 


All major modules of the transceiver are of the 
plug-in type to simplify maintenance. 

This production radio is supported with an 
established complement of accessory and 
logistical items. 


TECHNICAL SPECIFICATION 
Frequency range: 118—-150MHz 
Channels: 1280 

Channel spacing: 25kHz 
Stability: 3.5 x 10° 

Mtbf: 6500h 

Mttr: 0.3h 

Relative humidity: 95% 
Temperature range 
(operating) —20 to +55°C 
(performance) 0-55°C 
(storage) —62 to +71°C 
Primary voltage 

120/240V +10% 

47-440Hz or 28V dc +10% 
Power input 

(ac) <500W 

(dc) <350W 

Antenna terminal: type N 


intermodulation and cross-modulation products 
are achieved by using vacuum tubes in the rf 
amplifier and first mixer. 


TECHNICAL SPECIFICATION 

Frequency range: 225-399.95 MHz 

Number of channels: 3500 in 50kHz incre- 
ments (automatic servo tuning) with local and 
remote selection for 20 preset or any of the 3500 
channels 

Operating mode: am (narrow-band or broad- 
band) 

Frequency accuracy: +1kHz max after warm 
up 

Sensitivity: 3.V (emf) for 10dB (s+n)/n meas- 
ured through a 6dB pad 

Selectivity 

(3dB) +20kHz minimum 

(100dB) +55kHz max 
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TRANSMITTER 

Power out (50): 40W cw 

Load vswr: 2:1 max 

Carrier/noise: 45dB below 90% mod 
Harmonic and spurious: 80dB below funda- 
mental 

Modulation: up to 90% am 

Height: 13cm (5% in) 

Width: 51cm (20in) 

Depth: 48cm (19in) 

Weight: 30kg (65!b) 


Manufacturer: Motorola Government Electron- 
ics Division, Scottsdale, Arizona. 


RECEIVER 

Image rejection: 90dB 

Spurious: 80dB 

Intermodulation: 60dB 3rd order 
Selectivity 

(6dB down) 36kHz 

(90dB down) 200kHz 

Sensitivity: 1.5 uV 

Output: OdBm +10dB into 6000 

Hum and noise: 40dB below 10mW output 


TRANSMITTER 
Power out (500): 50W cw 

Load vswr: 2:1 max 

Carrier/noise: 45dB below 90% mod 
Harmonic and spurious: 80dB below funda- 
mental 

Modulation: up to 90% am 

Height: 13cm (5% in) 

Width: 51cm (20in) 

Depth: 48cm (19in) 

Weight: 30kg (65lb) 


Manufacturer: Motorola Government Electron- 
ics Division, Scottsdale, Arizona. 


Temperature range 

(operating) O-50°C 

(storage) —62 to +75°C 

(mountable in standard 19in (48.26cm) rack) 
Height: 26.67cm (10.5in) 

Width: 48.26cm (19in) 

Depth: 61.59cm (24.25in) 

Weight: 42.9kg (94.6|b) 


OPERATIONAL SPECIFICATION 

Model 719A has been designed to be applic- 
able to US government specifications including 
MIL-E-16400, MIL-STD-189, MIL-I-16190, and 
MIL-R-22732. 

NATO stock number: 5820-1 7-619-8130 


Manufacturer: E-Systems Inc, St Petersburg, 
Florida 
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TECHNICAL SPECIFICATION 

Frequency range: 225-399.975 MHz 

Number of channels: 7000 in 25kHz incre- 
ments 

Preset channels: 20, remote or locally select- 
able 

Remote/local operation: remote contro! box 
(optionally) with 20 preset channel selection 
Height: 311mm (12.25in) (19 in (48.2cm) rack 
mount) 

Depth: 587.5mm (23.13in) 

Weight: 63.5kg (140!b) 

Power input: 1.4kVA, 60Hz, 115V 
Femperature range: 0-50°C 

Humidity: 95% 


Model RT-1122V Shipboard UHF 
Transceiver 


The Model RT-1122V is an am shipboard uhf 
transceiver. This transceiver was developed by 
EC] for the Royal Norwegian Navy and is now in 
production. Derived from proven modules 
developed and in production for the US and 
Canadian Navies as the AN/WSC-3 and AN/ 
WRC-501(V), the RT-1122V provides 25 or 70 
watts am voice or teletype. The radio also 
provides 7000 channel remote-control capabil- 
ity. 

It is completely modularised and contains 
built-in-test equipment (bite) which isolates 
faults directly to a defective module for 80 per 
cent of all failures. Ambiguities are resolved by 
using module test points, diagnostic proce- 
dures and common test equipment for the 


AN/URT-35 100W UHF/AM Trans- 
mitter (Model 716) 


The AN/URT-35 Transmitter consists of the EC! 
production AN/SRC-27 (XN-1) 100 watt trans- 
ceiver with the receiver function removed. This 
unit, designed and built for the US Navy, has 
successfully completed its Navy Technical and 
Operational Evaluation. From the qualified pre- 
decessors AN/SRC-27 (XN-1) and AN/SRC- 
503(V), it inherits the very latest solid-state 
components and design techniques. 

The AN/URT-35 control drawer contains the 
channel selection controls, modulator, power 
supply and circuits enabling control, monitoring 
and adjustment of equipment performance. 
Frequency selection is. provided by circuitry 
located in the control drawer. The frequency 
selector permits tuning the equipment to any of 
3500 channels in 50kHz steps. 

The transmitter drawer contains the transmit- 
ter, synthesizer, blower and metering circuits. 
The power amplifier uses a vacuum tube oper- 
ated in a coaxial cavity. A vswr protection circuit 


AN/URC-93(V) UHF Transceiver 


Collins has developed and is producing the 
AN/URC-93(V) under contract to the US Navy. 
The radio, OR-176(V) is a versatile family of uhf 
radios operating on 7000 channels (25-kHz 
channel spacing) in the 225 to 400MHz fre- 
quency range. This US Navy transceiver family 
consists of four shipboard versions for voice, 
satcom, antijam, Ipi, data, and wide-band com- 
munications. 

The OR-176(V) transceivers provide, through 
module substitution, capabilities ranging from 
30 watts am to 30/100 watts am/fm/fsk/eccm 
spread-spectrum systems and satellite com- 
munications. The radio becomes a fast-hop 
frequency agility voice/data radio with the sub- 
stitution of three modules. This capability is 
achieved without chassis changes. 

Control and monitoring of the AN/URC-93(V) 
transceivers are via a serial data stream from 
either a local- or a remote-control unit. The 
built-in test can be activated from either the local 
or remote position. The remote-control unit con- 
tains a solid-state, 20-channel preset memory 
with push-button channel storage. 
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Receiver sensitivity (hard) 
(for 10dB (s+n)/n) 3.2uV (am) 
(for 20dB (s+n)/n) 3.2 nV (fm) 
Selectivity (narrow-band) 

(at 6dB) 37kHz minimum 

(at 55dB) 100kHz max 
Selectivity (wide-band) 

(at 6dB) 60kHz minimum 

(at 60dB) 140kHz maximum 
Rf power output 

(am) 35W 

(fm) 100W (link 11) 


GUARD RECEIVER 
Frequency range: 238-248 MHz 


remaining 20 per cent of failures. 

At the organisational level an equipment 
repair time (ert) of 10 minutes has been demons- 
trated with plug-in modules. 


TECHNICAL SPECIFICATION 

Frequency coverage: 225-400MHz 

Number of channels: 7000 in 25kHz incre- 
ments 

Preset channels: 20 remote or locally select- 
able 

Remote/local operation: remote-control box 
with 20 preset channel select, mode select and 
7000 channel select 

Receiver sensitivity (hard): 3.5uV for 10dB 
(s+n)/n (am) 

Selectivity (narrowband) 

(at 6dB) 15kHz minimum 

(at 80dB) 45kHz max 


is incorporated which automatically turns off the 
rf drive to the pa when operating into a vswr 
greater than 4 to 1. 

Three separate dc-dc converters operating at 
a 12kHz rate are used in the power supply to 
achieve high reliability and small size. 


TECHNICAL SPECIFICATION 

Frequency range: 225-399.95 MHz 

Number of channels: 3500 in 50kHz incre- 
ments (automatic servo tuning) with local and 
remote selection of 20 preset of any of the 3500 
channels. EC] Model 716A is an alternative 
version providing 10 preset channels remotely 
selected. 

Operating mode: am (narrow-band or wide- 
band) 

Rf carrier power: am, 100W adjustable from 
10-100W 

Audio input impedance: 600 0 

Temperature range 

(operating) O-50°C 

(storage) —62 to +75°C 

(mountable in a 19in (48cm) rack) 


Sensitivity (hard) (am) 2.5 nV for 10dB (s+n)/n 
Selectivity 

(at 6dB) 37kHz minimum 

(at 55dB) 100kHz max 


OPERATIONAL SPECIFICATION 

Qualified to MIL-STD-167 vibration levels. 
Qualified to MIL-S-901 hammer blow. 

Meets MIL-E-16400 requirements. 

Compatible with current US secure speech 
equipment 

NATO stock number: 5820-21-871-2193 


Manufacturer: E-Systems Inc, St Petersburg, 
Florida. 


Selectivity (wideband) 

(at 6dB) 70kHz minimum 

(at 60dB) 140kHz max 

Power input: 1000W, 50/60Hz, 115V 
Rf power output: 25-70W am 
Temperature range: 0-50°C 
Humidity: 95% 

Height: 311mm (12.25in) 

Depth: 587.5mm (23.13in) 

Weight: 63.5kg (140Ib) 


OPERATIONAL SPECIFICATION 
Qualified to MIL-STD-167 vibration levels. 


‘Qualified to MIL-S-901 hammer blow. 


Meets MIL-E-16400 requirements. 
Compatible with current US secure speech 
equipment 


Manufacturer: E-Systems Inc, St Petersburg, 
Florida. 


Height: 48.87cm (19.24 in) 
Width: 48.26crm (19in) 
Depth: 60.96cm (24in) 
Weight: 109kg (230|Ib) 


OPERATIONAL SPECIFICATION 

As part of the AN/SRC-27 (XN-1), the AN/URT- 
35 was tested by the US Navy including four 
months’ fleet operation conditionally accepted 
as meeting US Government specifications 
MIL-E-16400 for temperature, humidity, line vol- 
tage variations and other environmental factors; 
MIL-S-901 for shock and vibration—including 
hammer tests 

MIL-S-16910 for rfi; and MIL-R-22732 for reliabil- 
ity 

NATO stock number: 5820-00-470-0521 


Manufacturer: E-Systems Inc, St Petersburg, 
Florida. 


AN/URC-93(V) uhf transceiver 


TECHNICAL SPECIFICATION 

Frequency range: 225-400MHz 

Channels: 7000; 25-kHz steps 

Power supply: 115/230V, 50-400Hz single- 
phase 

Protection: against radars AN/SPS-43, AN/ 
SPS-37 and AN/SPS-40 

Internal frequency standard: 1MHz, 3 x 107 
(oven/dual), 1 x 10® (texo) 

Mttr: 15 minutes 

Mtbf: 2150h 

Height: 12.25in (31.1cm) 

Width: 19in (48.2cm) 

Depth: 22.5in (57.1cm) 

Weight: 130/b (59kg) (max) 


AN/SRC-20A Shipborne UHF 
Transmitter/Receiver 


AN/SRC-20A consists of transmitter/receiver 
AN/URC-9A, rf amplifier AM-1565 and radio set 
control C3866/SRC. Designed for shipborne or 
fixed station operation it provides am voice or 
tone signals on any of 3500 channels spaced 
0.05 MHz apart in the 225 to 400 MHz band. 

Crypto security scrambling is included and 19 
channels can be preset from a memory drum on 
the front panel. Incorporated cricuits permit 
re-transmission to two-way automatic transmis- 
sion and broad-band transmit and receive 
operations. 

Without the rf amplifier the set designation is 
AN/SRC-21A. AN/URC-9A is also available as 
an independent transmitter/receiver. All three 
equipments are in use with the US Navy. 


Shipboard UHF Power Amplifier 
Model AM-1106W 


The Shipboard Uhf Power Amplifier Model 
AM-1106W is a solid-state power amplifier 
which covers the 225 to 400 MHz band without 
tuning. The amplifier design is derived from 
AN/WSC-3 transmitter technology and employs 
major components and sub-assemblies used in 
the AN/WSC-3 and its derivatives. The AM- 
1160W has a self-contained 60 Hz power supply 
and provides nominal rf output power levels of 
350 watts in the fm/fsk/psk modes and 100 watts 
in the am mode. 


AN/PRC-96 Lifeboat Radio 


The AN/PRC-96 dual channel lifeboat radio is 
capable of providing effective voice, code 
communications and beacon transmissions on 
emergency channels 121.5 and 243 MHz. 
Operating from self-contained lithium batteries, 
this lightweight, portable personal radio trans- 
ceiver provides homing information automati- 
cally on both vhf (121.5 MHz) and uhf (243 MHz) 
emergency channels, the standard rescue fre- 
quencies used world-wide by government, 
military, anc commercial agencies. The radio is 
sufficiently compact and rugged to satisfy the 
environmental extremes associated with air- 
borne, ground, or over-water missions. Featur- 
ing high transmit power, long operating battery 
life at low temperature, and optimum reliability in 
a marine environment, the AN/PRC-96 is suit- 
able for a shipboard and lifeboat survival radio. 

In an emergency, monitoring facilities can be 
alerted by energising the radio and activating 
the beacon. Rescue aircraft would then locate 
the user by homing on the distinct swept tone 
modulated beacon signal: To aid in the rescue 
the user may stop the beacon and communicate 
orally with the rescue aircraft by pressing the 
push-to-talk button on the radio. 


AN/ARC-178(V) UHF Transceiver 


Collins has developed and is producing the 
AN/ARC-178(V) under contract to the US Navy. 
This equipment is based on a family of uhf 
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Table of AN/URC-93(V) configurations 


am voice/ fm Link 11 
Configuration secure voice 
voice 
OR/176(V)1 x 2 x 
OR/176(V)2 x X x 
OR-176(V)3 Xx x x 
OR-176(V)4 Xx x x 


OPERATIONAL SPECIFICATION 
Designed to MIL-E-16400 


TECHNICAL SPECIFICATION 

AN/SRC-20A, AN/SRC-21A and AN/URC-9A 

Frequency range: 255-400 MHz 

Power output 

(AN/SRC-20A) 100 W 

(AN/SRC-21A and AN/URC-9A) 16W minimum 
Channel spacing: 0.05MHz 

Sensitivity: 6 V or better for 10dB (s+n)/n ratio 
Selectivity: 80kKHz minimum at 6dB 

Altitude limit: 10 OO00ft (000m) 
Temperature range 

(operating) —54 to +65°C 

(storage) —62 to +75°C 


AN/SRC-20A 
Height: 5234 in (140cm) 
Width: 22in (55.9cm) 


TECHNICAL SPECIFICATION 

Frequency range: 225-400 MHz 

Power output with constant drive (fm/fsk/psk) 
350W (am) 100W 

Power input range (fm) 50-150W 

(am) 15-50W 

Output power adjustment: full-power or 3dB 
below full-power 

Load vswr: 1dB max degradation into 2.5:1, 
protected for vswr >2.5:1 

Modulation modes: am, fm, fsk, psk 

Height: 8.75in (22.63cm) 

Width (rack-mount): 19in (48.26cm) 

Weight: 130Ib (52.7kg) 


A companion accessory test set is available 
with the lifeboat radio, radio test set TS-3527/ 
PRC-96, part number 01-168405-1. This self- 
contained, dual-channel, solid-state, battery- 
powered tester provides stimuli to effect go-no/ 
go measurements of the transceiver at the 121.5 
and 243 MHz guard channels. 

The AN/PRC-96 replaces the AN/URC-4. 
1200 were ordered by the US navy from GTE 
Sylvania in 1972 who subsequently sub- 
contracted the production to C-RAN. 


TECHNICAL SPECIFICATION 

Channels: 2, fixed frequency, (121.5 and 
243 MHz) 

Mtbf: 3000h demonstrated 

Transmitter rf power output: 200 mW minimum 
average 

Modulation: 90% minimum with 0.0002 dynes/ 
cm? sound pressure at microphone 

Guard channel frequency: 243 and 121.5MHz 
Frequency stability: +0.001% 

Receiver sensitivity: input rf signals=5 nV mod 
30% at 1000Hz 

Audio output: 50 mW 

(S+n)/n: 10dB minimum 

Selectivity 

(at 6dB max) +20kHz 

(at 40dB minimum) +70kHz 


transceivers operating on 7000 channels (25- 
kHz channel spacing) in the 225 to 400MHz 
frequency range. The current transceiver family 
consists of two airborne versions and four ship- 
board versions for voice, data, satcom, and 
wide-band communications. 


185 
Link 4/ Spread Satcom Mode 
Link 4A = spectrum 
(eccm) 
x x x full- 
duplex 
x Xx full- 
duplex 
Xx x half- 
duplex 
x simplex 


Manufacturer: Rockwell International, Collins 
Telecommunications Products Division, Cedar 
Rapids, lowa. 


Depth: 27in (68.6cm) 
Weight: 529|b (239.9kg) 


AN/SRC-21A 
Height: 3532in (89.5cm) 
Width: 22in (55.9cm) 
Depth: 26%in (67cm) 
Weight: 295|b (133.8kg) 


AN/URC-9A 

Height: 1334in (34.9cm) 
Width: 19in (48.2cm) 
Depth: 19%2in (49.5cm) 
Weight: 155!b (70.3kg) 


Manufacturer: ASC Systems Corporation, 
Rockville, Connecticut. 


Cooling: thermally-controlled blower allows 
15s transmission without blower at 10% duty 
cycle 

Mtbf: >2000 years predicted 

Primary power 

115/230V ac, 60Hz, single-phase 2.5kW max 
also available with smaller and lighter 200/115V 
ac, 400Hz, 3-phase 


OPERATIONAL SPECIFICATION 
<1 dB degradation over MIL-E-16400 environ- 
ment 


Manufacturer: E-Systems Incorporated, St. 
Petersburg, Florida. 


Audio output power: 100mW minimum 
Temperature range: —28 to +65°C 
Humidity: 95% 

Operating altitude: 10 OO0ft (3000m) 
Antenna: omni-directional, /%-wave length 
Power supply: 2.9V dc lithium battery (2 ea) 
Battery life 

(operating) 24h (continuous life) 

(storage) 3y 

Water submersible depth: 6ft (1.8m) max for 
2h 

TRANSCEIVER 

Height: 6in (15.24cm) 

Width: 4 in (10.16cm) 

Depth: 2in (5.08cm) 

Antenna: 7.75in (19.69cm) 


CASE 

Height: 13.5in (34.29cm) 

Width: 10in (25.4cm) 

Depth: 4in (10.16cm) 

Weight (with case) 7.5!b (3.402kg) 
(without case) 3.5!b (1.588kg) 


Manufacturer: 
Florida. 


C-RAN Corporation, Largo, 


These transceivers provide, through module 
substitution, capabilities ranging from 30 watts 
am to 30/100 watts am/fm/fsk/eccm spread- 
spectrum systems and satellite communica- 
tions. The radio becomes a fast hop frequency 
ability voice/data radio with the substitution of 
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the modules. This capability is achieved without 
chassis changes. 

Control and monitoring are via a serial data 
stream from the associated remote-control unit. 
The control unit also permits the operator to 
control a built-in test and uses a solid-state, 
20-channel preset memory with push-button 
channel storage. The airborne system has an 
optional cockpit panel-mounted remote fre- 
quency indicator. 


TECHNICAL SPECIFICATION 

Frequency range: 225-400 MHz 

Channels: 7000 

Input power: 115/208V 3-phase, 400Hz, or 
28V dc 


Control Unit 514E-2() 


The 514E() Control Unit is designed for a variety 
of airborne, mobile, ground, and shipboard uhf 
control applications. This unit provides fre- 
quency and mode control for the Collins U-1000 
series of uhf equipment. A receiver and transmit- 
ter (or transceiver) can be controlled simultane- 
ously. The 514E() is available in several ver- 
sions. Two versions, the 514E-2 and the 514E- 
2A, transmit control and receive monitor data in 
serial form through a device control unit bus. 
Control and monitor data in parallel form are 
available in the 514E-2B and the 514E-2C. The 
514E-2A and the 514E-2C also have 1 kW power 
amplifier control. All versions of the 514E-2() 
provide manual selection of 3500 frequencies, 
including 20 preset channels. 


AN/ARC-114A VHF/FM Transceiver 


The AN/ARC-114A Vhf/fm Transceiver is a com- 
pact, lightweight, all solid-state unit designed for 
aircraft service. The equipment has been 
adopted by the US Armed Forces as a Standard 
Lightweight Avionics Equipment (SLAE) Prog- 
ramme and is compatible with the AN/VRC-12, 
AN/PRC-25, and AN/PRC-77 family of ground 
tactical radios. 

Fm voice, digital and homing transmission are 
selectable on any one of 920 discrete channels 
within the 30 to 75.95 MHz frequency range. 
Realtime re-transmission can be accomplished 
with the addition of another transceiver. 

Tuning is completely digital; the AN/ARC- 
114A uses an indirect frequency synthesizer 
with a channel spacing of 50 kHz. Frequency 
change can be accomplished in 50 mil- 
liseconds. 

Homing circuitry is included in the AN/ARC- 
114A. When used with homing antennas, left, 
right, or on course information will be displayed 
onan ancillary indicator. A signal strength of 0.6 
microvolts will provide sufficient input to operate 
the homing system. Normal reception is main- 
tained in the homing mode. A fixed-tuned 
guard-channel receiver is incorporated as stan- 
dard equipment. 


TECHNICAL SPECIFICATION 

MAIN RECEIVER 

Frequency range: 30-75.95MHz 

Frequency selection: bandswitching and var- 
actor tuning 

Number of channels: 920 

Channel spacing: 50kHz 

Type of receiver: double conversion 
Intermediate frequencies: 9.90MHz and 
100kHz 

Local oscillator control: digitally tuned, indi- 
rect synthesis type 


AN/ARC-115A Radio Set 


This solid-state airborne transceiver is a light- 
weight radio communications set that provides 
transmission and reception between air or 
ground units on any of 1360 discrete channels. 
The channels are spaced at 25 kHz over the vhf 
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Table of AN/ARC-178(V) configurations 


Configuration Am voice/ Fm Link 114 
secure voice 
voice 
AN/ARC-178(V)1 =x x x 
AN/ARC-178(V)2_ x x x 


Frequency stability 

3 x 107 (oven/dual) 

1 x 108 (tcxo) 

Mttr: 15 minutes 

Mtbf: 700h 

Height: 7.5in (20cm) 
Width: 13.125in (33.3cm) 
Depth: 17in (43cm) 


TECHNICAL SPECIFICATION 

514E-2() 

Frequency range: 225-399.95 MHz 
Frequency selection: preset, manual, and 
guard 

Number of channels: 3500, including 20 preset 
channels 

Operating modes: am voice, am secure voice, 
fm Link 11 data fsk Link 4 data, adf, and fm voice 
multiplex 

514E-2/2A 

Carrier: 4800Hz sine-wave, 1V p-p 
Modulation: biphase; 0° = logic 1, 180° = logic 
0 

Lines: 3 twisted pairs; carrier, control, and 
monitor 


Sensitivity: 0.6.V open circuit for 50mW out- 
put into 150 Q load with 10dB minimum (s+n)/n 
ratio. 

Selectivity 

(6dB down) 30kHz 

(60dB down) 60kHz 

(75dB down) 100kHz 

Antenna input impedance: 52 0 

Data b/w: 30kHz 
Audio output: 
load+1dB, —2dB 


50mW output into 1500 


TRANSMITTER 
Frequency range: 30—75.95 MHz 

Frequency selection: digitally tuned, indirect 
synthesis type 

Power output: 10W, minimum 

Frequency stability: +2.5kHz 

Antenna vswr: 5:1 normal operating max 
Data b/w: 30kHz 

Acceleration: 6g steady state for 1 minute in 
each direction in 3 plane 

Altitude: 50 OOOft (15 240m) max 
Orientation: any 

Temperature range 

(normal operating) —25 to +131°F (—32 to 
+55°C) 

(degraded operating, factor of half) —25 to 
—65°F (—32 to —54°C) 

(storage, minimum) —65°F (—54°C) for 24h 
(storage, max) 160°F (71°C) for 4h 

Humidity: 95% max 

Height: 4% in (10.5cm) 

Width: 5%4in (14.6cm) 

Depth: 8in (21.5cm) 

Weight: 6.81/b (3.1 kg) 


GUARD RECEIVER 
Frequency range: 40-42 MHz 

Frequency selection: fixed-tuned, crystal con- 
trolled, single channel 

Type of receiver: dual-conversion 
intermediate frequency: 9.9MHz and 100kHz 


range of 116 to 149.975MHz. The am trans- 
ceiver has an independent receiver (guard/ 
emerg) that may be either monitored or switched 
to directly by the operation. Realtime re- 
transmission can be accomplished with the 
addition of another transceiver. The radio set 
may be used as a direction-finding device when 


Link 4 Spread Satcom Mode 
spectrum 
(eccm) 
Xx Xx X full- 
duplex 
Xx x half- 
duplex 


Weight: 43!b (19.5kg) 


OPERATIONAL SPECIFICATION 
Complies with MIL-E-5400 


Manufacturer: Rockwell International, Collins 
Telecommunications Products Division, Cedar 
Rapids, lowa. 


Line impedance: 90 © 

Word format: 32-bit data words with preceding 
4-bit supervisory interval 

Power requirements 

(514E-2/2A) 28V dc, 1A 

(514E-2B/2C) 28V dc, 0.2A 

All versions require 28V (ac or dc) for panel 
lighting 


OPERATIONAL SPECIFICATION 


‘Meets MIL-C-6781, Type | 


Manufacturer: Rockwell International, Collins 
Telecommunications Products Division, Cedar 
Rapids, lowa. 
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AN/ARC-114A radio set 


Local oscillator control: crystal 

Sensitivity: 0.6 nV open circuit for 50mW out- 
put into 150Q load with 10dB (s+n)/n ratio 
Selectivity 

(6dB down) 30kHz 

(60 dB down) 60kHz 

(75dB down) 100 kHz 

Antenna input impedance: 52 © (nominal) 
Power requirements (normal): 27.5V dc, 
+10.5 (negative ground) 

Input power 

(receive) 17W max 

(transmit) 85W max (degraded) 

Voltage 

(24V dc output power) 6W (minimum) 

(21V de output power) 4W (minimum) 


Manufacturer: E-Systems Inc, Dallas, Texas. 


used with external direction-finding equipment, 
and for wide-band operation with appropriate 
equipment. The nominal voltage of 27.5 volts de 
available from an aircraft will operate the AN/ 
ARC-115A. 

Re-transmission of radio signals beyond the 
normal range of an appropriate radio set is 


accomplished by interconnecting two sets with 
receive and retransmit audio. 

In conjunction with homing antennas and 
direction-finding equipment the AN/ARC-115A 
will help maintain aircraft course by applying 
homing left and right. 


TECHNICAL SPECIFICATION 

Frequency range: 116-149.975MHz 

Channel spacing: 25kHz 

Number of channels: 1360 

Operating mode: am 

Sensitivity: 6 u.V open circuit for 50mW output 
into 1500 load with 10dB minimum (s+n)/n 
ratio. 


OG-146/A Amplifier-Power Supply 


The OG-146/A Amplifier-Power Supply Group 
provides a low weight, airborne uhf amplifier 
producing 1.5 kilowatts of output power. 
Designed to be coarse-tuned from a remote- 
control, the unit contains automatic fine-tuning 
and loading servos which adjust for optimum 
performance under a variety of input and output 
conditions. This high-power amplifier features 
control of the driving source through a closed 
loop electronic servo to produce constant power 
across the band. 


TECHNICAL SPECIFICATION 
Frequency range: 225-400 MHz 


AN/ARC-27, AN/ARC-34 and AN/ 
ARC-51 UHF Transceivers 


These three uhf transceivers have been a stan- 
dard airborne fit for a number of years but are 
now being replaced by the Collins AN/ARC-159 
and the Magnavox AN/ARC-164. 

AN/ARC-27, originally developed in the mid- 
1940s, is a uhf transceiver operating in the 225 
to 400 MHz range, providing 18 preset channels 
from any of 1750 frequencies. Used on a wide 
variety of US Air Force and US Navy aircraft, 
more than 75 000 equipments have been pro- 
duced. 

AN/ARC-34 and its variants have served as 


AN/ARC-109 UHF/AM Airborne 
Transceiver 


The AN/ARC-109 is a solid-state uhf transceiver 
providing 3500 channels in the 225 to 400 MHz 


AN/ARC-156 Airborne UHF Trans- 
ceiver 


Developed under a contract from Lockheed for 
the US Navy S-3A aircraft and from Grumman for 


AN/ARC-54 VHF/FM Transceiver 


The AN/ARC-54 provides voice communica- 
tions for both rotary and fixed-wing aircraft. The 
set was also designed to provide homing sign- 
als, selective calling, and data transmission 
facilities. It is compatible with the AN/PRC-25 
manpack radio, the ground vehicular AN/VRC- 
12 radio, and other fm radio sets which operate 
in similar frequency ranges. 

It provided US army aircraft with air-to-air and 
air-to-ground fm communications. 
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Selectivity 

(main) 48kKHz minimum 

(guard emerg) 30kHz minimum (6dB down) 
Height: 4.875in (12.36cm) 

Width: 5.750in (14.6cm) 

Depth: 9.25in (23.5cm) 

Weight: 7.2|b (3.26kg) 


OPERATIONAL SPECIFICATION 
Manufactured to relevant US Military Specifica- 
tion, including MIL-R-55663 (EL) 


Manufacturer: E-Systems Inc, Dallas, Texas. 


AN/ARC-115A radio set 


Power output 

(fm/fsk) 1800-1600 W 

(am) 325W minimum 

Power input rf 

(fm/fsk) 7OW max 

(am) 20W max 

Primary power: MIL-STD-704A, Category B, 
3900 VA nominal, 3-phase, 400 Hz plus 3W, 28V 
dc for on-off control 

Mtbf: 1300h predicted 


Mttr: 0.5h 
Cooling: forced air 10.5|b/minute (4.8kg/s) 
Altitude: 9144m (30 000ft) full power; 


12 192m (40 O00ft) GOOW fm/fsk, 150W am 
Vibration 

(operating) 2.8g random 

(storage) 5.2g random 


the standard uhf transceiver for a variety of US 
Air Force aircraft for a number of years and have 
also been supplied to the Federal German Air 
Force. It operates on the same frequency range 
as the ARC-27, although the latest C version 
provides 3500 discrete frequencies. 
AN/ARC-51 is used by all three US services 
for primary voice communication between 
helicopters, aircraft and ground forces, as well 
as from aircraft to aircraft. The Air Force version 
(AN/ARC-51X) has 3500 channels, the Army 
versions (AN/ARC-51AX and AN/ARC-51BX) 
1750 channels and 2500 channels respectively, 
and the Navy versions (AN/ARC-51 and AN/ 
ARC-51A) 1750 channels. All have a power 
output of 20 watts. Procurement has almost 


frequency range with a power output of 30 watts. 
Weighing less than 30 pounds (13.6kg), the 
transceiver uses thin film circuitry and transis- 
tors and has a mtbf rate of 450 hours. 

The transceiver is used on a wide range of US 
aircraft, including the F-111A, F-111F, A7A, 


the E-2C aircraft, the AN/ARC-156 is a solid- 
state transceiver operating on any of 7000 
channels in the 225 to 400MHz frequency 
range. It has a power output of 30 watts on am 
and 110 watts on fm or fsk and is fully compatible 
with the KY-28 terminals for secure voice opera- 


Original development of AN/ARC-54 was car- 
ried out in the 1960s. Numerous improvements 
have been made in the AN/ARC-54 since pro- 
duction was initiated. Total production has 
amounted to many thousands. 


TECHNICAL SPECIFICATION 

Frequency range: 30-69.95 MHz 

Channels: 800 

Operating modes: voice, or X-mode (voice 
security) 

Range: line-of-sight (varies with altitude) 
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Temperature range: —54 to + 55°C with cooling 
air 

Humidity: up to 100% 

(dimensions plus connectors, panel protrusions 
and 1.27cm (Yzin) sway space) 

Height: 24.76cm (9.75in) 

Width: 40.64cm (16in) 

Depth: 59.69cm (23.5in) 

Weight: 44kg (97|b) 


Manufacturer: E-Systems Inc, St Petersburg, 
Florida. 


ceased, although the ARC-51A will continue in 
use on the F-14A through to 1981. 


Manufacturers: 

AN/ARC-27—Rockwell International, Collins 
Telecommunications Products Division, Cedar 
Rapids, lowa. 

Magnavox Industrial and Government Electron- 
ics Company, Fort Wayne, Indiana. 

ASC Systems Corporation, Rockville, CT. 
AN/ARC-34—Collins Telecommunications Pro- 
ducts Division, Cedar Rapids, lowa Magnavox, 
Fort Wayne, Indiana. 

AN/ARC-51—Admiral Systems Corporation, 
Chicago, Illinois, Collins Telecommunications 
Products Division, Cedar Rapids, lowa. 


ES5A, F-106 and EC-135. It is expected to be 
procured into the early 1980s. 


Manufacturer: Rockwell International, Collins 
Telecommunications Products Division, Cedar 
Rapids, lowa. 


tion. Production of this set is now believed to 
have ceased. 


Manufacturer: Rockwell International, Collins 
Telecommunications Products Division, Cedar 
Rapids, lowa. 


Antenna: 56in (142cm) whip 

Power source: aircraft electrical system 
Power output: 10W (average) 

Height: 7in (17.7cm) 

Width: 5in (12.7cm) 

Depth: 15in (38.1cm) 

Weight: 26.5lb (11.9kg) 


Manufacturer: Rockwell International, Collins 
Telecommunications Products Division, Cedar 
Rapids, lowa. 
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AN/ARC-131 VHF/FM Transceiver 


The AN/ARC-131 is a rugged radio set which 
provides air-to-ground liaison in forward combat 
areas. It is completely compatible operationally 
with the AN/VRC-12. 

Development of the AN/ARC-131 began in 
1965. The original plan was to use as many 
components as possible from the AN/VRC-12 
radios used by ground units. Approximately 65 
per cent of the components of the AN/ARC-131 
are interchangeable with those from the AN/ 
VRC-12 series radios. Many thousands of AN/ 


AN/ARC-134B VHF/AM Airborne 
Transceiver 


A Viet-Nam war veteran, the AN/ARC-134 is 
being replaced by the AN/ARC-186. Operating 


UHF/AM Transceiver Model 067 


The Model 067 radio is a solid-state multi- 
channel transceiver designed for service in 
military aircraft and has been supplied for use on 
the HS1182. The radio provides am voice com- 
munication (or digital data transmission and 
reception in the X-mode option) on any one of 
7000 discrete channels within the 225 to 
399.975MHz frequency range. Tuning is fully 
digitalised, utilising an indirect synthesizer with 
a channel separation of 25kHz. Manual fre- 
quency selection, 20 preset channels, and a 
preset guard channel (transmit and receive) are 
provided. 

The transmitter provides a 10-watt rf power 
output, and is fully modulated with an audio 
input of OdBm (1 milliwatt). Modulation distortion 
is less than 7 per cent under normal conditions. 
The transceiver includes a self-monitoring facil- 
ity which, through the presence of sidetone in 
the headset, indicates delivery of adequate rf 
power to the antenna. 

The receiver includes a carrier-to-noise and 
climax squelch. Audio band-pass is 300 to 
3000Hz and harmonic distortion is less than 7 
per cent. A receiver-test push-button on the front 
panel provides the operator with a qualitative 
indication of receiver performance. The model- 
067 is also compatible with rescue/beacon 
radios. 

When used in conjunction with proper ancil- 
lary equipment the radio will also provide 
homing/direction finding and re-transmission 
(and secure-voice communication in the 
X-mode option). In addition to the preset 
emergency channel the transceiver includes a 
fixed-tuned guard channel receiver. 


TECHNICAL SPECIFICATION 
Frequency range: 225-399.975 MHz 
Number of channels: 7000 
Channel spacing: 25kHz 
Modulation: am 

Frequency accuracy: +8kHz 
Power source: 27.5V dc 


Multi-mode Transceiver 


The Multi-mode radio provides fm voice (or 
digital data) communication in the 30 to 
87.975MHz band and 225 to 400 MHz band and 
am voice (or digital data) communication in the 
108 to 155.975 and 225 to 400 MHz bands. 

Manual frequency selection, 32 preset chan- 
nels and an emergency transmit on guard 
function is provided, 

The transmitter provides a 10-watt rf carrier 
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ARC-131s have been delivered to the US Army. 
It is superseded by the AN/ARC-186. 


TECHNICAL SPECIFICATION 
Frequency range: 30—75.95 MHz 
Power source: aircraft electrical system 
Antenna: 56in (142cm) whip 
Channels: 920 

Range: line-of-sight (varies with altitude) 
Output 

(high-power) 10+ W 

(low-power) 1W 


in the 116 to 150MHz frequency range, the 
ARC-134B provides 680 channels with a 50Hz 
spacing. It operates from a 27.5-volt dc power 
source and has a minimum power output of 25 
watts. 


Operating modes: fm voice, homing re- 
transmission, voice security (X-mode) 

Radio signal: fm 

Height: 7.9in (20cm) 

Width: 6in (15.24cm) 

Depth: 15.6in (39cm) 

Weight: 30lb (13.6kg) 


Manufacturer: Magnavox Government and 
Industrial Electronics Company, Fort Wayne, 
Indiana. 


Manufacturer: Originally built by American 
Standard (Wilcox Division). Wilcox sold to North- 
rop which in turn sold their communications line 
to Sperry Rand, Phoenix, Arizona. Now that 
procurement has ceased Sperry Rand is 
involved only in the supply of spares. 


Model 067 uhf/am transceiver 


Altitude: 50 O00ft (15 000m) 

Temperature range: —65 to +131°F (—54 to 
mrote@)) 

Homing/direction finding: available on all 
channels through use of internal circuitry and 
external modulator-demodulator group 
Receiver sensitivity: 4V (open circuit) for 
10dB (s+n)/n, input 30% mod 1kHz 
Selectivity 

(standard) 30kHz at 6dB points 

(X-mode) 56KHz at 6dB points 


output power and the undesirable wide-band 
noise floor has been reduced to —130dBc, a 
level that allows an adjacent receiver to function 
without sensitivity loss. 

A receiver-test push-button on the front panel 
provides the operator with a qualitative indica- 
tion of receiver performance and a check of the 
visual display. 

When used in conjunction with proper ancil- 
lary equipment the radio will also provide 
homing/direction finding and re-transmission 
(and secure-voice communication in X-mode). 


Guard receiver: 243 MHz 

Transmitter rf power output: 10W carrier 
Height: 4% in (12.3cm) 

Width: 534 in (14.5cm) 

Length: 8in (20.3cm) 

Weight: 9.5lb (4.2kg) 


Manufacturer: GTE Sylvania, 77 A Street, 
Needham Heights, Massachusetts. 


In addition to the preset emergency channel the 
transceiver includes a fixed-turned guard chan- 
nel receiver for the frequency band in use. 

The basic multi-mode radio may be a self- 
contained, panel-mounted radio or used with a 
remote-control unit and transceiver adapters to 
form a remotely-controlled radio system. A vari- 
ety of adaptive mounting trays can be made 
available to retrofit older radio systems. 

A remote channel/frequency indicator -is 
available to meet various installation require- 
ments. 


TECHNICAL SPECIFICATION 

Frequency range: 30-400 MHz 

Number of channels: 11 240 

Channel spacing: 25 kHz 

Modulation: fm, am 

Frequency accuracy: +1ppm 

Power source: 27.5V dc 

Temperature range: —54 to +71°C 

Altitude: 70 000ft (21 000m) 
Homing/direction finding: available on all 
channels with external modulator-demodulator 
group 

Receiver sensitivity 

(for fm) 0.4 nV (terminated) 

(for am) 2uV (terminated) 


AN/PRC-90 Rescue Transceiver 


The AN/PRC-90 is a standard US in-service 
dual-channel rescue to transceiver, carried as 
part of an airman’s survival gear. It is the 
successor to the AN/PRC-63. 

An airman who has been brought down can 
use this radio to transmit a beacon tone over 85 
nautical miles and transmit and receive voice on 
either of two channels. Both channels are 
crystal-controlled and each has _ separate 
transmitter and receiver circuits. 

Modulated carrier wave tone keying is avail- 
able for communications, an earphone for noise- 
less reception, and a sidetone monitor to con- 
firm beacon or mcw transmission. 


TECHNICAL SPECIFICATION 

Frequency range 

(crystal for 243MHz supplied) 242-245MHz 
(crystal for 282.8MHz supplied) 281-284 MHz 
Beacon power output: 500mW minimum pep 
Antenna: flexible whip; omni-directional pattern 


AN/ARC-114, AN/ARC-115 and AN/ 
ARC-116 VHF/UHF Transceivers 


The AN/ARC-114, AN/ARC-115 and AN/ARC- 
116 were designed and developed in the mid- 
1960s primarily for US Army helicopters. Units 
have been supplied in quantity to the US Air 
Force, to the UK and to Australia. In 1976 units 
worth more than $3 million were supplied for 
helicopters purchased by Iran. The equipments 
have now been superseded by the AN/ARC- 
186. 

The AN/ARC-114 vhf/fm transceiver is a 
solid-state unit designed for aircraft service. It 
provides selectable fm voice communications, 
digital data transmission, and homing 
Capabilities on any one of 920 discrete channels 
within the 30 to 75.95MHz frequency range. 
Re-transmission in realtime is possible when the 
AN/ARC-114 is used in conjunction with another 
transceiver. Tuning is fully digitalised, utilising 
an indirect synthesizer with a channel separa- 
tion of 50kHz. Frequency change is accomp- 
lished in less than 50 milliseconds. 

The transmitter provides a minimum of 10 
watts of rf output power at a deviation of +8kHz 
with an audio input of OdBm (1mW) at a fre- 
quency of 1kHz. Modulation distortion is less 
than 7 per cent under normal conditions. The 
transmitter includes a built-in self-monitoring 
facility which, through the presence of sidetone 
in the headset, indicates delivery of adequate rf 
power to the load. 
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Selectivity: 20 and 70kHz at 6dB points 
Guard receiver: 40.5, 121.5, and 243MHz 
Transmitter rf power output: 10W fm, 10W am 
carrier 

Height: 4% in (12.3cm) 

Width: 534in (14.6cm) 

Length: 6¥2in (16.4cm) 

Weight: 10|b (4.5kg) 


Manufacturer: GTE Sylvania, 77 A Street, 
Needham Heights, Massachusetts. 


Multi-mode transceiver 


Battery: mercury (alternate battery types 
optional) 

Battery life: over 15h continuous at 25°C in 
beacon mode 

Watertight; withstands 50ft (15m) salt water 
immersion 

Decompression: withstands forces due to 
explosive decompression up to 40 OOOft 
(12 000m) 

Temperature range 

(operating) —30 to +50°C (battery limited) 
(storage) —60 to +60°C 

Width: 3.1in (7.8cm) 

Length: 6.3in (15.9cm) 

Depth: 1.4in (3.5cm) 

Weight: 2402 (0.6kg) (including battery) 


OPERATIONAL SPECIFICATION 
Meets or exceeds MIL-E-5400 


Manufacturer: GTE Sylvania, 77 A Street, 
Needham Heights, Massachusetts. 


The receiver includes and selects internally 
both carrier-to-noise and tone squelch. Audio 
band-pass is 300 to 6000Hz, and harmonic 
distortion is less than 7 per cent. A receiver test 
push-button on the front panel provides the 
operator with a qualitative indication of receiver 
performance. 

Homing circuitry is such that when suitable 
homing antennas are available, left right, or 
on-course headings may be presented on an 
ancillary indicator. A minimum rf level of 1.2 
microvolts at the input in the receiver from the 
homing antenna provides sufficient input to 
operate the homing system. Normal reception is 
maintained while the transceiver is operated in 
the homing mode. The AN/ARC-1 14 transceiver 
also includes a fixed-tuned guard channel 
receiver. 

The AN/ARC-115 vhf/am transceiver is a 
solid-state unit designed for aircraft service. It 
provides am voice communication and recep- 
tion on any one of 1360 discrete channels within 
the 116 to 149.975 MHz frequency range. Re- 
transmission in realtime is possible when the 
AN/ARC-1 15 is used in conjunction with another 
transceiver. Tuning is fully digitalised, utilising 
an indirect synthesizer with 25kHz channel sep- 
aration. Frequency change is accomplished in 
less than 50 milliseconds. 

The transmitter provides a minimum of 10 
watts of rf carrier output and is modulated 90 per 
cent with an audio input of OdBm (1 milliwatt). 
Modulation distortion is less than 7 per cent 
under normal conditions. The transmitter 
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AN/PRC-90 transceiver 


includes a built-in self-monitoring facility which, 
through the presence of sidetone in the headset, 
indicates delivery of adequate rf power to the 
load. 

The receiver has a carrier-to-noise operated 
squelch. Audio band-pass is 300 to 3000 Hz and 
harmonic distortion is less than 7 per cent. A 
receiver-test push-button on the front panel 
provides the operator with a qualitative indica- 
tion of receiver performance. 

The AN/ARC-115 transceiver also includes a 
fixed-tuned guard channel receiver. 

The AN/ARC-116 uhf/am transceiver is a 
solid-state unit designed for service in military 
aircraft. It provides am voice communication 
and reception on any one of 3500 discrete 
channels within the 225 to 399,.95MHz fre- 
quency range. Re-transmission in realtime is 
possible when the AN/ARC-116 is used in con- 
junction with another transceiver. Tuning is fully 
digitalised, using an indirect synthesizer with 
50-kHz channel separation. Frequency change 
is accomplished in less than 50 milliseconds. 

The transmitter provides a nominal 10 watts of 
rf carrier output and is fully modulated with an 
audio input of OdBm (1 milliwatt). Modulation 
distortion is less than 7 per cent under normal 
conditions. The transceiver includes a self- 
monitoring facility which, through the presence 
of sidetone in the headset, indicates delivery of 
adequate rf power to the load. 

The receiver has a carrier-to-noise operated 
squelch. Audio band-pass is 300 to 3000Hz and 
harmonic distortion is less than 7 per cent. A 
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receiver-test push-button on the front panel 
provides the operator with a qualitative indica- 
tion of receiver performance. 

When used with proper ancillary equipments 
such as the ARA-25 or ARA-50 the AN/ARC-116 
can be used for direction finding. In this service 
the receiver amplifies the signals received on 
the homing/df antenna, demodulates them, and 
delivers the low-frequency modulation compo- 
nents to the df indicator. The AN/ARC-116 
transceiver also includes a fixed-tuned guard 
channel receiver. 


TECHNICAL SPECIFICATION 

AN/ARC-114 

Frequency range: 30—75.95 MHz 

Number of channels: 920 

Channel spacing: 50kHz 

Modulation: fm 

Tuning: indirect frequency synthesizer 
Frequency accuracy: +2.5kHz 

Input voltage: 27.5V dc 

Input power 

(receive) 17W 

(transmit) 85W 

Temperature range: —65 to +131°F (—54 to 
+55°C) 

Homing: available on all channels with heading 
information presented on ancillary indicator 
Altitude: 50 OOOft (15 000m) 

Mtbf: 660h 

Receiver sensitivity: 0.6 uV for 10dB (s+n)/n 
Selectivity: 30kHz at 6dB points 

Guard receiver: 40.5MHz 

Transmitter minimum rf power output: 10W 
carrier fm 

Height: 4% in (10.4cm) 

Width: 5% in (14.6cm) 

Length: 6%2in (16.4cm) 

Weight: 7|b (3.1 kg) 

AN/ARC-115 

Frequency range: 116—149.975MHz 
Number of channels: 1360 

Channel spacing: 25kHz 

Modulation: am 

Tuning: indirect frequency synthesizer 
Frequency accuracy: +3kHz 

Input voltage: 27.5V dc 

Input power 

(receive) 21 W (nominal) 

(transmit) 85W (nominal) 

Temperature range: —65 to +131°F (—54 to 
+55°C) 

Altitude: 50 OOOft (15 000m) 


AN/ARC-164 UHF Transmitter/ 
Receiver 


The AN/ARC-164 is a modular, solid-state, 
10-watt uhf transmitter/receiver that provides 
7000 channels of which 20 can be preset. It has 
a slice construction. It is a standard equipment 
for the US Air Force and Army with alternative 
console/panel mounts for each service, the 
RT-1168 and RT-1167 respectively. Other major 
units include the RT-1145 (10-watt) and RT-1146 
(930 watt) remote transceivers, C9533 control 
unit and ID-1961 frequency/channel indicator. 

The equipment has been specified for the 
F-5E, A-7D, A10A, F-16 and CH-130H aircraft, a 
high contrast indicator having been specially 
developed for the F-16. The production 
requirement for the 1970s has been estimated at 
more than 10 000 units. 

A further additional unit, the CA-218B, is 
available as a vehicle/ground adapter. It pro- 
vides plug-in operation of standard vhf and uhf 
airborne radios in vehicles and fixed ground 
stations. The unit is compatible with the following 
panel mount radios: Uhf: RT-1167/ARC-164; 
RT-1168/ARC-164; RT-1134/ARC-150; RT- 
1135/ARC-150; RT-1136/ARC-150; CA-173; 
AN/ARC-159(V)1. Vhf-am: CA-657. Vhf-am/fm: 
CA-663. 
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AN/ARC-114, AN/ARC-115 and AN/ARC-116 vhf/uhf transceivers 


Homing/df: available on all channels through 
use of internal circuitry and external antenna- 
modulator demodulator group 

Mtbf: 660h 

Receiver sensitivity: 3 .V for 10dB (s+n)/n, 
input 30% mod 1 kHz 

Selectivity: 30kHz at 6dB points 

Guard receiver: 121.5MHz 

Transmitter minimum rf power output: 10W 
carrier am 

Height: 4% in (12.3cm) 

Width: 534in (14.6cm) 

Length: 6/2in (16.4cm) 

Weight: 7.1 |b (3.2kg) 

AN/ARC-116 

Frequency range: 225-399.95 MHz 

Number of channels: 3500 

Channel spacing: 50kHz 

Modulation: am 

Tuning: indirect frequency synthesizer 
Frequency accuracy: +8kHz 

Input voltage: 27.5V dc 


Input power 

(receive) 21W 

(transmit) 85W 

Temperature range: —65 to +131°F (—54 to 
+55°C) 

Altitude: 50 O00ft (15 000m) 

Homing/df: available on all channels through 
use of internal circuitry and external antenna- 
modulator-demodulator group 

Mtbf: 660h 

Receiver sensitivity: 4.V for 10dB (s+n)/n, 
input 30% mod 1kHz 

Selectivity: 30kHz at 6dB points 

Guard receiver: 243 MHz 

Transmitter rf power output: 10W carrier am 
Height: 47% in (12.3cm) 

Width: 534in (14.6cm) 

Length: 6%2in (16.4cm) 

Weight: 8.6|b (3.8kg) 


Manufacturer: GTE Sylvania, 77 A Street, 
Needham Heights, Massachusetts. 


SET 
pRE GU. 


Control usable with remote version of AN/ARC-164 


TECHNICAL SPECIFICATION 

Input voltage 

(normal) 24-33V dc 

(emergency) 18V dc 

Input (typical) 

CPM R/T with remote indictor: 110W transmit, 
35W receive 

Remote R/T only: 105W transmit, 30W receive 
Control: 10W 

Frequency range 

Mains receiver: 225-400 MHz 

Transmitter: 25kHz channel spacing 

Guard receiver: 243MHz (238-248 MHz) 
Preset channels: 20 using electronic memory 
TRANSMITTER 

Power output: 10—12W carrier 

Frequency accuracy 

(at 25°C) +0.5kHz typical 

(—54 to +71°C) +1kHz typical 

Modulation capability: —90% and +80% 
minimum 

MAINS RECEIVER 

Sensitivity: 4.4V (hard) for 10dB (s+n)/n at 
30% mod (typical 2.5 nV) 

Frequency accuracy 

(—54 to +71°C) +1.5kHz typical 
Narrow-band selectivity 

(6dB bw) +8kHz 

(60dB bw) +25kHz 

Wide-band selectivity 

(6dB bw) +35kHz 

(60dB bw) +75kHz 

GUARD RECEIVER 

Sensitivity: 4.V (hard) for 10dB (s+n)/n at 30% 
mod (typical 3 nV) 

Selectivity 

(6dB bw) +30kHz 

(60dB bw) +80kHz 

Speech security guard output: 2V rms 
minimum at 600Q for 90% mod 

Frequency accuracy 

(—54 to +71°C) +5kHz typical 


Remote RT C/PM RT 
Width Ya atr Ya atr 
Depth 7in (17.8cm) 6.5in (16.5cm) 
Weight 8.1|b (3.7kg) 9.3lb (4.2kg) 


Manufacturer: Magnavox Government and 
Industrial Electronics Company, Fort Wayne, 
Indiana. 
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AN/ARC-164 panel mount version 


AN/ARC-164 showing slice construction 


Control 


Indicator 


Ya atr 2.26in (57mm) 


3.25in (8.3cm) 
4.3lb (2kg) 


5.25in (13.1cm) 
0.96!b (0.41 kg) 
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AN/ARC-164(V) 12 version of ARC-164 radio 


VHF Transceiver 618M-2B/D 


The 618M-2B/D Transceiver, in operation with 
the Canadian Air Force, offers highly stable 
25kHz frequency spacing and can be extended 
to include digital frequency control and satellite 
communication system compatibility. It is inter- 
changeable with the ¥ atr short case 618M-1 
and other ARINC 546 transceivers. 

Frequency ranges available are 118 to 
135.975MHz (720 channels) in the 618M-2B, 
and 116 to 151.975MHz (1440 channels) in the 
618M-2D. Transmitter output is 25 watts 
minimum for the 618M-2B and 20 watts for the 
618M-2D. 

A single-crystal frequency synthesizer sup- 
plies all receiver injection and transmitter excita- 
tion frequencies. This frequency generation 
device is compatible with both 25 and 50kHz 
two-out-of-five frequency selectors. By 
replacement of plug-in cards the transceiver 
can be modified to frequency selection by serial 
control. 

Features include multi-layer circuit board 
construction and exclusive use of silicon solid- 
state devices, including extensive use of 
micro-circuitry. 

In addition to elimination of all tubes and 
mechanical tuning devices the 618M-2B/D pro- 
vides an electronically-tuned receiver and 
broad-band transmitter. 

Collins’ dynamic squelch circuitry, which uses 
carrier-to-noise ratio and carrier squelch, is 
used in the 618M-2B/D. Compression circuitry 
results in a more comfortable and intelligible 
audio level regardless of signal changes and 
speech characteristics. 

A special connector is provided in the 618M- 
2B/D for auto test equipment and to simplify 
manual test procedures. 

The transceiver circuitry is electronically and 
mechanically divided into frequency synthes- 
izer, transmitter and receiver units. 


TECHNICAL SPECIFICATION 

Frequency range: 

(618M-2B) 118-135.975 MHz (720 channels) 
(618M-2D) 116-151.975MHz (1440 channels) 
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618M-2B/D vhf transceiver 


Frequency stability: +0.001% 

Channel spacing: 25 kHz (compatible with con- 
trol units using 50-kKHz spacing) 

Frequency control: two-out-of-five in accor- 
dance with ARINC characteristic 410. Wire- 
saving serial control optional 

Temperature range: —54 to +55°C. Up to 71°C 
short time operation (30 minutes) 

Humidity: 95% 

Altitude: 55 OOOft (16 700m) 

Shock: rigid mount, 6g operational 

Power requirements 

(receive) 27.5V dc, 1.2A 

(transmit) 27.5V dc, 7A 

Size: standard ¥2 atr short case 

Weight: 17.3lb (7.84kg) 

Transmitter power output 

(618M-2B) 25W minimum 

(618M-2D) 20W minimum 

Spurious content of output: 90dB down from 
carrier minimum 


Modulation capability: 90% am 

Receiver sensitivity 

(for 3uV signal) 10dB (s+n)/n 

(for 100 nV signal) 30dB (s+n)/n 

Bandwidth 

(at 6dB down) +14kHz minimum 

(at 60dB) 33kHz max. 

Undesired responses: 90dB below desired 
signal 

Audio output: 100mW with 30% mod signal 


OPERATIONAL SPECIFICATION 
Specification: TSO C37b and C38b 
Env. Category A A A AAAE 

By as 


Class |. 
ARINC characteristic 546 


Manufacturer: Rockwell International, Gov- 
ernment Avionics Division, Cedar Rapids, lowa. 
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VHF Transceivers 618M-3, and -3A 


The 618M-3 and -3A, in operation with the 
Canadian, Brazilian and other air forces replace 
the 618M-1 and other ARINC 546 and 566 
transceivers, without any aircraft modifications. 
The ¥% atr short units weigh 10!b (4.5kg) each, 
about half the weight of the transceivers they 
replace. 

They transmit with a 25-watt nominal output 
and provide for data link transmissions. The 
618M-3 and -3A have dual squelch and sharp 
audio response roll-off to make them compatible 
with climax systems. 

The predicted mtbf, based on component life, 
is over 4000 hours. They contain fewer than 
two-thirds the number of parts in the radios they 
replace. 

The 618M-3 and -3A have very low compo- 
nent density, and a special heat-sinking front 
case with cooling vanes for keeping transmitters 
cool. A single fastener which releases the dust 
cover and achassis with a hinged side for easy 
access simplify maintenance. 

Headphone and microphone jacks are pro- 
vided on the front panel as line and bench 
service considerations. A transmitter power 
output lamp lights when output is 10 watts or 
more. Squeich can be disabled remotely or with 
the case-mounted switch. 

A digitally-controlled frequency synthesizer 
provides accurate injection to the transmitter 
and receiver sections. The stability of the trans- 
ceiver is established by a_ single-crystal, 
temperature-compensated frequency standard 
in the synthesizer. 

The transmitter section uses broad-band 
tuned circuits, with the carrier frequency sup- 
plied by the synthesizer. A solid-state transmit/ 
receive switch is used to assure high reliability 
and to provide the necessary switching speed 
for data link operation. 

De voltages from the frequency synthesizer 
tune receiver pre-selector variable capacitors to 
furnish precise front-end tracking in 25-kHz 
steps. Special attention has been given in 
receiver design to minimise spurious responses 
and cross-modulation interference. 

The receiver section combines carrier-to- 
noise ratio and carrier override squelches with 
responsive agc techniques to provide the 
dynamic range needed to compensate for 
broad variations in signal strength. 

Separate audio outputs from the receiver 
section are voice, data/selcal and sidetone with 
a muting relay capability. 


TECHNICAL SPECIFICATION 

Frequency range 

(618M-3) 118-135.975MHz, 720 channels 
(618M-2A) 116-151.975MHz, 1440 channels 
Frequency stability: +0.0015% per year 
Channel spacing: 25kHz (broad or narrow if 
available) 

Frequency control: ARINC 2-out-of-5 
Temperature range: —54 to +55°C 
Humidity: 95% 

Altitude: 55 OOOft (16 700m) 


AN/ARC-186(V)/VHF-186 VHF 
Transceiver 


The Rockwell-Collins AN/ARC-186/VHF-186 is 
claimed to be the first vhf/am/fm tactical air- 
borne transceiver specifically designed for 
demanding multi-role missions flown in danger- 
ous international environments. 

Twenty-channel preset capability with secure 
voice allows the pilot to switch in either clear or 
secure communications between airborne or 
ground radios quickly. The full fm frequency 
range provides tactical communication for all 
military users in hazardous environments where 
close co-ordination of air and ground units is 
required. 

Following a comprehensive technical/ 
operational evaluation, including flight tests, the 
US Air Force chose the AN/ARC-186(V) as its 
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618M-3 vhf transceiver 


Power requirements 

(receive) 27.5V dc +10%, —20%, 7A 
(transmit) 27.5V dc +10%, —20%, 7A 

Size: % atr short 

Weight: 10|b (4.53kg) 

Transmitter power output: 25W nominal 
Modulation inputs: 0.25V, 1500 carbon mic; 
600 © balanced data link 

Spurious content of output: —75dBW (100dB 
below carrier) 

Modulation capability: 90% (209dB compres- 
sion) 

Receiver sensitivity: 6dB for 3 nV (hard), 30% 
mod 

Selectivity 

(50kHz) +15kHz minimum (at 6dB down) 
+35kHz max (at 60dB down) 
(25kHz) +8kHz minimum 
+17kHz max (at 60dB down) 
Age: max 3dB variation 5-400,000 nV 
If: 2OMHz; single conversion 


(at 6dB down) 


standard vhf/am/fm transceiver for the 1980s. It 
will be standard equipment on all US Air Force 
aircraft requiring vhf/am/fm capability. The first 
aircraft scheduled for installations include the 
F-15, F-16, A-10 and C-130. 

The AN/ARC-186(V) replaces an ageing 
inventory of mechanical-crystal type airborne 
radios with current state-of-the-art equipment. In 
retrofit installations it will replace FM-622, ARC- 
131, VHF-101, ARC-114, ARC-115 as well as 
ARC-134/807 transceivers which weigh up to 
seven times as much. 

The AN/ARC-186(V) is a direct plug-in 
replacement unit using adapter trays which can 
be retrofitted quickly without changing the exist- 
ing airframe wiring. 

The basic AN/ARC-186(V) is a solid-state 
modular 10-watt am/fm radio that provides 4080 
channels with 20 channel presets. The panel 
mount version weighs 6.5lb (2.95kg). 


Undesired responses 

(image and out of band) not less than 70dB 
(in band except adjacent channels) not less 
than 100dB ; ; 
Adjacent channel rejection: 80dB minimum 
Cross modulation 

(100mV) +100kHz 

(8350mV) +500kHz 

(500mV) +1 MHz 

Audio output: 100 mW into 600 CO for 3 nV signal 
with 30% mod 


OPERATIONAL SPECIFICATION 

ARINC characteristic 566A 

TSO C37b, C38b, Class | 

Category AD/AJN/AAAEXXXXX 
G 


RTCA DO-138, DO-109, DO-100 


Manufacturer: Rockwell International, Gov- 
ernment Avionics Division, Cedar Rapids, lowa. 


Extensive use of solid-state components 
makes it reliable even under extreme conditions. 

Up to 20 channels may be easily stored on the 
ground or in flight for automatic recall by pres- 
sing a channel switch. 

The transceiver uses a solid-state mnos 
(metal-nitride-oxide semiconductor) memory 
which stores 16-bit channel/frequency data in 
each of the 20 preset channels and is non- 
volatile so that stored data is not erased when 
input power is cut off. The additional memory 
capacity afforded through mnos gives the 
transceiver near instantaneous tuning to either 
fm (40.5MHz) or am guard (121.5MHz) 
emergency frequencies by using dedicated 
switch positions. 

The panel control mounted AN/ARC-186(V) 
allows the pilot to turn the radio on and off, select 
vhf/am or fm operating frequencies, control 
volume, switch to am or fm emergency frequen- 


cies and control communications preselect. 
Frequency displays are in full view and immune 
to display fadeout during low voltage periods. 

A typical cockpit configuration would include 
a full panel mount radio in the pilot's cockpit with 
a half size control in the co-pilot’s cockpit. In the 
dual control configuration, a manual take control 
switch enables full communications control from 
either cockpit for the whole mission. 

There are available 2320 channels of fm voice 
communications and 1760 channels of am voice 
communications. Both am and fm channels are 
25kHz spaced and cover the 30 to 88MHz 
frequency range in the fm band and 108 to 
152 MHz in the am band. Secure voice may be 
operated in both am and fm bands. The trans- 
ceiver is compatible with 16 and 18 kilobit 
secure systems in both diphase and base-band 
modes. 

The primary functional components are in 
separate self-contained modules or cards. 
Seven modules are held in place by acard cage 
or body chassis and electrically interconnected 
by a planar card, virtually eliminating hand- 
wiring assembly. All modules are easily access- 
ible and slide in and out of the cage assembly. 
Buried rf lines in the interconnect planar card 
minimise electro-magnetic interference prob- 
lems. Extensive use of state-of-the-art compo- 
nents coupled with multi-layer planar boards 
reduces wiring complexity and_ simplifies 
maintenance. Faults are easily isolated through 
test connections on each board assembly to a 
particular module which is simply replaced. This 
eliminates extensive testing/repair time in the 
field. 

Maintenance may be performed using current 
test equipment with adapter cables. No addi- 
tional support equipment is required. 

A simple change of the decoder module in the 
remote transceiver allows the radio to be directly 
placed on a Mll-standard 1553A mux bus. 
Compatibility with next generation CNI suites 
such as the AN/ASQ-166 and DIAS is assured. 
Other possible extensions are internal phase 
front fm homing, selcal, burst data, target hand 
off systems, increased power output and sinc- 
gars. 


AN/ARC-182(V) VHF/UHF 
Transmitter 


The AN/ARC-182(V) is a solid-state vhf/uhf, 
am/fm transceiver with a compact and cost- 
effective design using technology available in 
thick-film, Isi, and cmos. There is automatic test 
equipment to isolate faults in a module. 


TECHNICAL SPECIFICATION 
Frequency range 
(fm) 30-87.975 MHz 
(receive only am) 108-117.975MHz 
(am) 118-155.975 
(fm) 156-173.975 
(am/fm) 225-399.975 
Channel spacing: 25-kHz in all bands 
Guard receiver 
40.5MHz fm 
121.5MHz am 
156.8MHz fm 
243MHz am 
frequency of operation determined by band of 
operation selected for main receiver 
Sensitivity 
3uV for 10dB (s+n)/n ratio of 30% mod am 
1 V (156-174MHz) for 10dB (s+n)/n ratio for 
8kHz deviation fm 
0.6 nV (30-88 MHz) 
Transmitter power output 
(am) 10W cw minimum 
(fm) 15W cw minimum 
Transmitter modulation capability 
(am) better than 80% upward to 90% downward 
(fm) deviation capability of better than 25kHz 
(5.6kHz nominal, normal voice, secure voice) 
Transmitter modulation response 
(am) narrow-band 10-12 000Hz 
wide-band 10-25 000Hz 
(fm) 10-12 OOOHz 
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AN/ARC-186(V) vhf transceiver 


TECHNICAL SPECIFICATION 
Frequency range 
(AN/ARC-186) 30-87.975MHz 
151.975 (am) 

(VHF-186) 30-87.975MHz (fm), 108-155.975 
(am) 

Preset memory: 20 channel/non-volatile 
Power input 

(receiver) 28V dc at 0.7A 

(transmitter) 28V dc at 4A 

Sensitivity 

(am) 3uV (open circuit) for 10dB (s+n)/n 

(fm) 0.6 nV (open circuit) for 10dB (s+n)/n 
Selectivity 

(narrow-band) 22kHz (25kHz compatible) 
(wide-band) 60kHz 


Remote-mounted r/t 


(fm), 108- 


Height 4% in (12.37cm) 
Width 5in (12.7cm) 
Length 6Y2in (16.51 cm) 
Weight 6.5lb (2.95kg) 
Manufacturer: Rockwell International, Gov- 


ernment Avionics Division, Cedar Rapids, lowa. 


¥2-size remote-control 


Audio outputs 

(narrow-band) 300-3500 Hz +3dB; 200 mW into 
150 or 600 ©, volume control variable from 0-37 
+3dB 

(wide-band) 10-25 O000Hz +3dB; 2V peak-to- 
peak into 5000 

(adf) 10-25 000 Hz +3dB; 2V peak-to-peak into 
500 0 

Distortion: not more than 10% 

Carrier power: 10W into 500 

Weight (fm homing module) 1lb (0.45kg) max 
(remote-control) 1.75!b (0.79kg) max 

Power: 28 +15%V dc; 5A and 18V emergency 
only 

Temperature range 

(operating) —54 to +71°C 

(storage) —54 to +85°C 


console r/t 
panel-mounted 
4% in (12.3cm) 
5% in (14.6cm) 

6¥2in (16.51cm) 
6.5|b (2.95kg) 


2¥4 in (5.71.cm) 
5% in (14.6cm) 
3% in (9.52cm) 


AN/ARC-182(V) vhf/uhf transceiver 


Receiver audio output: 250 mW into 150/600 0 
Receiver audio response 

(normal voice) 400-3000Hz am/fm 
(wide-band audio) 10-25 000Hz 
Image: 80dB minimum 

Spurious rejection: 70dB minimum 
Selectivity (narrow-band) 

(6dB) 37kHz minimum 

(60dB) 50kHz max 

Selectivity (wide-band) 

(6dB) 69kHz minimum 

(60dB) 170kHz max 

Input power: 28V dc 


Frequency stability: +1 ppm 
Height: 12.4cm (4%in) 
Width: 14.6cm (5%4in) 
Depth: 16.5cm (6%in) 
Weight: 4.54kg (10Ib) 


OPERATIONAL SPECIFICATION 
MIL-E-5400 class II with NMT 3dB power reduc- 
tion at 71°C. 


Manufacturer: Rockwell International, Collins 
Telecommunications Products Division, Cedar 
Rapids, lowa. 
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Transmitter/Receiver RT-1194/ 


ARC-159A(V) 


Receiver/transmitter RT-1194/ARC-159A(V) is a 
remotely located, rack-mounted unit that pro- 
vides reception and 30-watt radio frequency 
transmission in the 225 to 399.975MHz fre- 
quency range. This 7000 channel receiver/ 
transmitter, with frequencies spaced 25kHz 
apart, provides am normal voice and am secure 
voice (wide-band) simplex operation. A sepa- 
rate fixed-tuned receiver is included within the 
RT-1194/ARC-159A(V) for continuous monitor- 
ing of the guard frequency. The RT-1194 is 
operated from a control unit in the cockpit. The 
operating frequency is set up in response to 
serial-digital input from the external control unit. 
In addition to the above voice communication 
functions, the RT-1194 contains a 1020Hz tone 
oscillator for tone transmission and a_ high- 
frequency modulator input for command acti- 
vated sonobuoy system (cass) signal transmis- 
sions. The RT-1194 has a guard receiver 
antenna selection feature which is not included 
in any of the other AN/ARC-159(V) receiver/ 
transmitter units. By external control from one 
wire, the guard receiver may be coupled to the 
main antenna connection or to a separate 
antenna connection. 


TECHNICAL SPECIFICATION 
Frequency range: 225-399.975 MHz 


Frequency Channel Indicator ID- 
1972/ARC-159(V) 


Frequency Channel Indicator ID-1972/ARC- 
159(V) provides duplicate channel/frequency 
readout of that displayed by the ARC-159(V)1, 2, 
3, 4, 5 and 8, or the ARC-159(V)5 uhf communi- 
cations system control unit. The ID-1972 is an 
ancillary unit for these systems and is normally 
mounted in the aircraft instrument panel for 
good visibility of the frequency or channel num- 
bers. The indicator is of solid-state modular 


Frequency Channel Indicator ID- 
1984/ARC-159(V) 


The frequency channel indicator ID-1984/ 
ARC-159(V) is an accessory unit for use with the 
ARC-159(V)1, 2, 3, 4, 5 and 8 or ARC-159A(V)5 
uhf communications system. The ID-1984 dis- 
plays either frequency or channel numbers at 
remote locations throughout the aircraft. These 
numbers duplicate frequency/channel informa- 
tion selected by the active system control such 
as radio set contro! C-9577/ARC-159(V). The 
indicator is designed for panel mounting and is 


Indicator Group OD-122/ARC- 
159(V) 


Indicator Group OD-122/ARC-159(V) is com- 
posed of two separate self-contained units, 
frequency channel indicator |!D-2053/ARC- 
159(V) and digital converter CV-3328/ARC- 
159(V). The OD-122 is an accessory for use with 
the AN/ARC-159(V) radio systems to provide 
duplicate display of the channel or frequency 
readout of the system control unit. It is designed 
for aircraft mounting where space for the indi- 
cator is limited and clear readout is desirable. 
The ID-2053 provides display of numerals 
(using 7-bar pinlight displays) and allows max- 
imum visibility on the cockpit panel while 


Radio Set Controls C-9815, C-9816, 
C-9817, and C-9818/ARC-159(V) 


Radio Set Controls C-9815/ARC-159(V), 
C-9816/ARC-159(V), C-9817/ARC-159(V), and 
C-9818/ARC-159(V) provide the control func- 
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Number of channels: 7000 

Channel! separation: 25kHz 

Frequency accuracy: +2kHz from selected 
frequency 

Method of tuning: electronic 

Primary power: 27.5V dc, 12A 

Warm-up time: receive, 1s; transmit, 5s 
Channel change time: not more than 0.3s 
Temperature range (with cooling air flow of 
27-85lb (12.2-38.5kg) per h) —54 to +55°C 
(with cooling air flow of 250Ib per h) to +71°C 
less air flow required if cooling air temperature 
lower than ambient temperature 
Altitude 

(with HD-1001/ARC-159A(V)) 
(50 OOOft) 

(with adequate separately supplied cooling air) 
21 000m (70 OOOft) 

Humidity: up to 100% (relative) 

MAIN RECEIVER 

Sensitivity 

3.5 V for 10dB s/n ratio 

(at frequencies within 10MHz of guard fre- 
quency) 4.5V for 10dB s/n ratio 

Selectivity (narrow-band) 

(—6dB) 38kHz minimum 

(—60dB) 80kHz max 

Selectivity am secure bandwidth 

(—6dB) 70kHz minimum 

(—60dB) 170kHz max 

Image rejection: better than 60dB below 
response to desired signal 


15 000m 


construction and is tinished in black with white 
front panel lettering. All electrical connections 
are made through a single connector on the rear 
of the unit. All operating controls and indicators 
are on the front of the unit. 


TECHNICAL SPECIFICATION 

Input power 

(unit) 27.5V dc 0.8A 

(panel lighting) 27.5V ac or dc, or 5V ac or dc 
Warm-up time: not to exceed 1s 


of solid-state modular construction. It is finished 
in black with white front panel lettering. All 
external electrical connections are made 
through a single connector on the rear of the 
unit. All operating controls and indicators are on 
the front of the unit. 


TECHNICAL SPECIFICATION 

Temperature range: —54 to +55°C 
Altitude: 0-15 000m (0-50 OOOft) 

Input power 

(unit) 27.5V dc, 0.8A 

(panel lighting) 27.5V dc or ac, or 5V de or ac 


occupying minimum space. Most of the signal 
processing is done in the CV-3328 which can be 
mounted in a remote part of the aircraft. The final 
signal processing is done in the ID-2053 indi- 
cator. 

Both units (ID-2053 and CV-3328) of the 
OD-122 group are of solid-state modular con- 
struction and are finished in black with white 
front panel lettering. All external electrical con- 
nections are made through a 13-pin connector 
on the front of the CV-3328. Interconnect bet- 
ween the CV-3328 and ID-2053 is made through 
a 19-pin connector on the front of the CV-3328 
and a 14-pin connector on the rear of the 
ID-2053. All operating controls and indicators 
are on the front of the ID-2053. 


tions necessary to operate an AN/ARC-159(V)2, 
3, 4, 5, and 8, or AN/ARC-159(V)5 uhf communi- 
cation system. They may also be used as 
accessory units with the AN/ARC-159(V)1 uhf 
communication system. 

This series of control units contains an elec- 
tronic preset channel memory and the units are 


GUARD RECEIVER 

Frequency range: 243MHz 

Sensitivity (standard conditions) 

(common antenna) 4uV for 10dB s/n ratio 
(5.5 wV for 10dB s/n if main receiver tuned within 
—10 to +20MHz of guard frequency) 
(separate antenna) 3.5uV for 10dB s/n ratio 
Selectivity 

(—6dB) 38kHz minimum 

(—60dB) 80kHz max 

Image rejection: better than 60dB below 
response to desired signal 

Transmitter power output: >30W (—0.4dB 
minimum) carrier into 50Q resistive load 
Modulation 

(normal) =90% (am) 

(cass/dicass) =85% (am) 

(wide-band) 90% (am) 

Vswr: can withstand open or short circuit at rf 
output terminal without damage 

Frequency accuracy: +2kHz 

Height: 127mm (5in) max 

Width: 152.4mm (6in) max 

Depth: 363.22mm (14.3in) max 

Weight: 6.122kg (13.5|b) max 


Manufacturer: Rockwell International, Collins 
Telecommunications Products, Cedar Rapids, 
lowa. 


Power dissipation 

(unit) 19.2W max 

(panel lighting) 1.6W nominal; 5W max 
Temperature range: —54 to +55°C 

Altitude: 0-15 000m (0-50 OOOft) 

Height: 33.65mm (1.33in) 

Width: 83.82mm (3.3in) 

Depth: 182.9mm (7.2in) 

Weight: 0.5kg (1.1 Ib) 

Manufacturer: Rockwell International, Collins 
Telecommunications Products Division, Cedar 
Rapids, lowa. 


Warm-up time: not to exceed 1s 
Power dissipation 

(unit) 19.2W max 

(panel lighting) 1.5W nominal; 5W max 
Height: 60.32mm (2.38in) 

Width: 60.32mm (2.38in) 

Length: 188.2mm (7.41 in) 

Weight: 400g (0.91b) 


Manufacturer: Rockwell International, Collins 
Telecommunications Products Division, Cedar 
Rapids, lowa. 


TECHNICAL SPECIFICATION 
Temperature range: —54 to +55°C 
Altitude: 0-15 000m (0-50 OO0ft) 
Input power: 27.5V dc, 0.8A 
Warm-up time: not to exceed 1s 
Power dissipation: 19.2W max 


CV-3328 ID-2053 
Height 42.1mm (1.6in) 40mm (1.5in) 
Width 90.4mm (3.5in) 47.4mm (1.8in) 
Length 134.6mm (5.3in) 114.8mm (4.5in) 
Weight 409g (0.91b) 180g (0.4 Ib) 


Manufacturer: Rockwell International, Collins 
Telecommunications Products Division, Cedar 
Rapids, lowa. 


compactly designed to require less than half the 
panel mounting space required for the standard 
size AN/ARC-159(V) control units. The radio set 
controls provide serial input signals that control 
the frequency of the associated receiver/ 
transmitter and also provide parallel input sig- 
nals that control the power, squelch, and audio 


output level of the receiver/transmitter. The 
selectable frequency range of the radio set 
control is 225 to 399.975MHz, in 25kHz incre- 
ments (7000 channels). The frequencies are 
selected by using a frequency mode selector, 
manual frequency controls, and/or a preset 
memory. 


TECHNICAL SPECIFICATION 
Frequency range: 225-399.975 MHz 
Number of channels: 7000 
Channel separation: 25kHz 
Primary power: 27.5V dc 

Guard receiver frequency: 243 MHz 
Temperature range: —54 to +55°C 
Altitude: up to 15 000m (50 OO0Oft) 
Humidity: up to 100% (relative) 
Shock: 15g operational, 30g crash safety 
Height: 57.15mm (2% in) 

Width: 146mm (5%in) 

Depth: 180.09mm (7%in) 


Manufacturer: Rockwell International, Collins 
Telecommunications Products Division, Cedar 
Rapids, lowa. 


Receiver-Transmitter RT-1150/ 
ARC-159(V) 


The RT-1150/ARC-159(V) is a remotely- 
mounted unit that provides voice amplitude 
modulated (am) communications in the 225 to 
399.975MHz frequency range. The unit is also 
used for reception of automatic direction-finding 
(adf) signals. A separate fixed tuned receiver is 
used for monitoring the guard frequency. The 
RT-1150/ARC-159(V) provides 10 watts of am 
carrier power, has an internally generated 
1000-Hz tone that can be ‘impressed on any of 
the selected frequencies and can be used with 
signal transmissions from a command active 
sonobuoy system (cass) or directional com- 
mand active sonobuoy system (dicass) on a 
pre-selected frequency. The radio set also has 
relay capability. When interconnected with other 


AN/ARC-159(V) UHF Transceivers 


The AN/ARC-159(V) family of uhf transceivers 
offers uhf am communication in panel-mounted 
and remote-mounted configurations. The AN/ 
ARC-159(V) is designed to meet aircraft 
requirements through the 1980s. The solid-state 
power amplifier delivers a full 10 watts of am 
carrier output across the 225 to 399.975MHz 
band under all service conditions. 

It was selected by the US Navy in 1972 for use 
on the interim LAMPS helicopter and is now in 
use on a wide range of US military aircraft and 
with military forces of some 30 countries. 

A basic control unit and rt unit may be 
combined into a self-contained, panel-mounted 
unit or used with control and rt adapters to forma 
remotely controlled uhf radio system. A variety of 
adaptive mounting trays are available to allow 
the basic AN/ARC-159(V) components to retrofit 
older uhf systems such as the AN/ARC-27, 
AN/ARC-34, and AN/ARC-51. 

The reduced size and weight, increased 
reliability, and additional capabilities of the AN/ 
ARC-159(V) suit it to retrofit applications. To 
allow retrofit of earlier systems, which had only 
1750 or 3500 channel tuning capability, a low- 
speed serial data scheme is used. All frequency 
and preset channel information is transmitted 
from the control unit to the rt unit and remote 
frequency/channel indicators on a single pair of 
wires. A second pair of wires is required for 
system synchronization from a 750Hz clock in 
the rt unit. The low transmission speed of the 
data, coupled with a comparison of repetitive 
identical messages, makes the system virtually 
immune to electrical interference. 

A high/low injection scheme in the rt unit 
simplifies the single-loop digital synthesizer 
design and allows full 7000 channel uhf cover- 
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TEST BRT 
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C-9815 radio set control 


radio and accessory units, normal and secure 
voice signals received by one unit are automati- 
cally re-transmitted by the other. 

The transmit and receive sections of the 
receiver/transmitter operate independently 
except for shared power supplies and injection 
signal generating circuits. The operating fre- 
quency of the receiver/transmitter is electroni- 
cally controlled in response to a serial-digital 
input from an external control unit. 


TECHNICAL SPECIFICATION 

Frequency range: 225-399.975 MHz 

Number of channels: 7000 

Channel separation: 25 kHz 

Frequency accuracy: +2kHz from selected 
frequency 

Primary power: 27.5V dc, 4.5A 

Guard receiver frequency: 243 MHz 

Method of tuning: electronic 


Temperature range: —54 to +55°C 

Altitude: up to 15 000m (50 OOOft) 

Humidity: up to 100% (relative) 

Shock: 15g operational; 30g crash safety 
Main receiver sensitivity 

3.5 nV for 10dB s/n ratio (input mod 30%, 1 kHz) 
4 uV for 10dB s/n ratio at frequencies near guard 
frequency and at upper frequency limit 
Selectivity (narrow-band) 

(—6dB) 38kHz minimum 

(—60dB) 80kHz 

Selectivity (wide-band) 

(—6dB) 70kHz 

(—60dB) 170kHz 

Image rejection: at least 60dB below response 
to desired signal 


Manufacturer: Rockwell International, Collins 


Telecommunications Products Division, Cedar 
Rapids, lowa. 


TONE 
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age. From 200 to 300MHz the synthesizer is 
producing injection frequencies 50 MHz above 
the operating frequency. From 300 to 400 MHz 
the synthesizer repeats the same injection fre- 
quencies that are then 50 MHz below the operat- 
ing frequency. A dc tuning voltage generated in 
the synthesizer is used to tune a varactor filter in 
the receiver and a similar filter in the transmit 
section. 

The solid-state design makes extensive use of 
integrated circuits, mos techniques, and fea- 
tures a hybrid thin-film pre-amplifier and power 
amplifier in the transmitter. 

The transmitter is low-level modulated at 
50-MHz if and uses linear amplification to pro- 
duce 10 watts of am carrier. Sensing circuits 
monitor the power amplifier and protect the 
transmitter if the specified temperature range or 
vswr limits are exceeded. The transmitter will 
automatically turn down to one watt carrier 
minimum under extreme temperatures and con- 
tinue to operate without damage. When the 
temperature is reduced, full output is restored. 

Frequency display on the control unit and the 
|ID-1972 remote indicator is an electronic 7-bar 
display allowing instantaneous reading of 
stored preset frequencies associated with each 
of the 20 channel designators. 


AN/ARC-160 VHF/FM Transceiver 


The AN/ARC-160 is a multi-channel, airborne 
radio set capable of transmitting and receiving 
frequency modulated voice communications 
through the 150 to 173.995MHz frequency 
range. Simplex or half-duplex, homing/direction 
finding capabilities (when coupled with the 
appropriate auxiliary equipment), a receiver 
self-test function, and an independent-fixed- 
channel guard receiver operating at 156.8 MHz 
are provided. The carrier frequency is selected 
in 5-kKHz increments by a switch on the control 
panel. The equipment operates from an aircraft 
supply with a nominal voltage of 27.5 volts dc. 

The equipment is in use with the US Coast 
Guard, the Canadian Transport Ministry and in 
Italy. 


TECHNICAL SPECIFICATION 

MAIN RECEIVER 

Frequency range: 150—173.995 MHz 
Frequency selection: selectable on control unit 
Available frequencies: 4800 

Carrier frequency spacing: 5kHz 
Receiver type: single conversion 
superheterodyne 


VHF/FM Transceiver Syncom-10 


The Syncom-10 Vhf/fm Transceiver is a solid- 
state voice communications radio operating in 
the 150 to 174 MHz band. Although designed for 
aircraft use, its ruggedised construction also 
suits it for other applications. It is a fully synthes- 
ized radio tunable across the total frequency 
range in 2.5-kHz spacings. 

A main receiver and a separate two-channel 
guard receiver are included in the transceiver. 
The guard receiver may be pre-tuned to specific 
frequencies, within the 150 to 174MHz band, 
that the operator chooses to monitor. Both 
receivers have good intermodulation and spuri- 
ous rejection characteristics ensuring freedom 
from interference in the most crowded radio 
environments. 

The transmitter portion of the radio delivers a 
minimum of 10 watts and withstands any degree 
of antenna mismatch without harm. All environ- 
ments compatible with airborne applications are 
met. 

A companion control unit is delivered with the 
transceiver providing power on/off, volume and 
squelch controls as well as manual frequency 
selection for both the main and guard channels. 
The unit has an electronic display of the fre- 
quency in use and the ability to load into an 
electronic memory up to eight frequencies that 
may be used routinely. The preset frequencies 
may then be selected by changing the position 
of a single rotary switch. The control unit is 


VHF/UHF RADIO COMMUNICATIONS/USA 


Both the panel-mounted or remote-mounted 
configurations, may be controlled from two con- 
trol units (second control optional). A take com- 
mand switch designates the active control. 

Guard precedence mode allows emergency 
operation on 243MHz by a single external 
switch, which activates the radio and selects the 
guard channel. 


TECHNICAL SPECIFICATION 

Frequency range: 225-399.975 MHz 

Guard receiver: 243 MHz 

Receiver sensitivity: 3uV for 10dB (s+n)/n 
ratio at 30% mod (am) 

Transmitter power output: 10W cw minimum 
(40W pep) 

Transmitter modulation capability: 90% am 

Audio input: carbon mic or 20000 unbalanced 
(wide-band) 

Audio output: 250 mW into 150/600 

Audio response 

(main) 300-3500 Hz 

(auxiliary) 50-25 000Hz 

Image and spurious responses: 60dB 
minimum 

Selectivity (wide-band) 

(6dB) 70kHz minimum 

(60dB) 170kHz max 


Mode: fm, +5kHz deviation 

Intermediate frequency: 9.9MHz 

Frequency stability: +0.0005% 

Sensitivity: 0.5 uV with 10dB.(s+n)/n ratio 
Selectivity 

(6dB) =15kHz 

(60dB) =30kHz 

(80dB) <50kHz 

Homing/direction finding: compatible with 
AN/ARA-25 and DM SE47-2 


GUARD RECEIVER 
Frequency range: 156.8MHz 


Frequency selection: fixed-tuned, crystal- 
controlled 

Receiver type: single conversion 
superheterodyne 


Mode: fm +5kHz deviation 

Intermediate frequency: 9.9MHz 
Frequency stability: +0.001% 
Sensitivity: 0.5 .V with 10dB (s+n)/n ratio 
Selectivity 

(6dB) =15kHz 

(60dB) <30kHz 

(80dB) <50kHz 


Selectivity (narrow-banq) 

(6dB) 38kHz minimum 

(60dB) 80kHz max 

Input power 

28V dc (5A max) panel lights 28V dc (125mA 
max) 

5V dc (700mA max) 

Mtbf: 1000h 

Frequency accuracy: +2kHz 

Height: 47% in (12.39cm) 

Width: 5% in (14.61cm) 

Depth: 6/2in (16.51cm) 

Weight 

(panel-mounted AN/ARC-159(V)1) 9.5Ib 
(4.35kg) 

(RT-1150/ARC-159(V)) 8.5!b (3.85kg) 
(C-9577/ARC-159(V)) 3.81b (1.7kg) 
(MT-4658/ARC-159(V)) 11b (0.45kg) 


OPERATIONAL SPECIFICATION 
MIL-E-5400, Class | 


Manufacturer: Rockwell International, Collins 
Telecommunications Products Division, Cedar 
Rapids, lowa. 


TRANSMITTER 
Frequency range: 150—173.995 MHz 
Frequency selection: selectable on control unit 
Available frequencies: 4800 
Carrier frequency spacing: 5kHz 
Power output: 5W minimum; 1W, 0, —1dB 
switch-selectable 
Frequency stability: +0.0005% 
Input voltage: 27.5V dc 
Input power 
(receive) 25W (nominal) 
(transmit) 45W (nominal) 
Receiver/transmitter Control unit 
RT-1090/ARC-160 C-9222/ARC-160 


Height 4% in (12.3cm) 3in (7.6cm) 
Width 5in (12.7cm) 5% in (14.9cm) 
Depth 10% in (26cm) 3in (7.6cm) 
Weight 6Y2|b (2.9kg) 1Ib (0.4kg) 


Manufacturer: GTE Sylvania, 77 A Street, 
Needham Heights, Massachusetts. 


Syncom-10 vhfifm transceiver 


designed to a standard aircraft panel width for 
ease of installation and may be located remotely 
from the transceiver package. 


TECHNICAL SPECIFICATION 
Frequency range: 150—173.995 MHz 
Number of frequencies: 9598 
Frequency steps: 2.5kHz 
Frequency stability: +0.0005% 
Input voltage: 13.8V dc +20% or 26.4V dc 
+20% 

Temperature range 

(operating) —30 to +60°C 

(storage) —62 to +71°C 

Altitude: 40 O00ft (12 000m) 


Radio Set Control C-8616/ARC and 
C7307/ARC-51A 


Radio Set Control C-8616/ARC enables an 
operator to control radio set AN/ARC-51B or 
AN/ARC-51BX manually. The control also 
includes all necessary controls for operation 
and frequency selection of receiver-transmitters 
RT-767/ARC-51B, RT-742/ARC-51BX, RT- 
767B/ARC-51B, and RT-742/ARC-51Bx. 

Radio set control C-7307/ARC-51A enables 
an operator to control radio set AN/ARC-51A or 
AN/ARC-51AX manually. This control also 
includes all necessary controls for operation 
and frequency selection of receiver-transmitters 
RT-743/ARC-51A, RT-780/ARC-51AX, RT- 
743B/ARC-51A, and RT-780B/ARC-51AX. 

Both control sets enable manual selection of 


AN/ARC-101 VHF Transmitter/ 
Receiver 


The AN/ARC-101 is a lightweight, airborne vhf 
communication system providing voice trans- 
mission between similarly equipped aircraft and 
ground stations over 680 crystal-controlled 
50kHz channels in the 116 to 150MHz fre- 
quency range. The basic system consists of a 
transmitter (T9O07A/ARC-101), receiver 
(R1185A/ARC-101) and control-head (C4616/ 
ARC-101). 

Transmitter T9O07A/ARC-101 will produce a 
minimum output of 20 watts over the entire 
frequency range with up to 90 per cent modula- 
tion. 

Receiver R1185A/ARC-101 is a lightweight, 
airborne, triple conversion vhf superheterodyne 
receiver, employing 24 transistors and five val- 
ves. It is designed to provide 560 crystal- 
controlled 50-kKHz channels for reception of 
communication, vor and ils localiser emissions. 


Frequency Channel Indicator ID- 
1752/ARC and ID-1472/ARC-51A 


Frequency Channel Indicator ID-1472/ARC-51A 
or ID-1752/ARC present a digital display of 
frequency in MHz over the 225 to 400 range in 
0.05MHz increments. Following the switching 
action of associated power, preset channel, and 
frequency control switches of radio transmitter/ 


AN/ARR-75 Sonobuoy Receiving 
Set 


The AN/ARR-52A Receiving Set receives, 
demodulates and amplifies fm sonobuoy trans- 
mission in the vhf band (162.25 to 173.5MHz) 
and provides the demodulated output for 
analysis and display equipment. The receiver is 
a general-purpose multi-channel fm set which 
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MAIN RECEIVER 
Sensitivity: 0.5 .V for 20dB quieting 
Intermodulation: —70dB referred to sensitivity 
Adjacent channel: —70dB at +25kHz 
Spurious and image rejection: —85dB 
Audio outputs: 100mW at 6000, 3W at 30 
Hum and noise ratio: 45dB 

Sensitivity: 0.25 wV threshold, carrier operated 


GUARD RECEIVER 

Frequencies: any 2 channels up to 1MHz 
separation. Factory settable 

Standard setting: 168.625 and 168.55 

Audio output: combined with main receiver, 
separate volume and squelch controls 

All other specifications same as main receiver 


any of 3500 frequencies over the 225 to 400 MHz 
frequency range in 50-kHz increments. 

Up to 20 frequencies may be preset into a 
memory drum for immediate access by the 
operator. A hinged cover plate at the top of the 
panel is raised, exposing a legend, a slot 
containing eight movable pins and an adjust- 
ment tool. Using the legend on the underside of 
the cover, the operator can program each of the 
20 channels with any frequency. Of the five 
numerals to be programmed, the first and last 
have only two possible positions. These numer- 
als are individually selected by a single pin. 

The remaining three numerals are individually 
selected by two pins that can occupy any two of 
five positions. Once programmed, the 20 chan- 
nels may be individually selected by adjustment 


TECHNICAL SPECIFICATION 

TRANSMITTER T907A/ARC-101 

Frequency range: 116-150MHz 

Output power: 20W (minimum) 

Channels: 680 

Channel spacing: 50kHz 

Modulation: A3, —90% 

Output impedance: 52 0 

Frequency control: Crystal synthesizer 
Frequency stability: 0.005% (—10 to +70°C) 
Modulator frequency response: 350-3500 Hz 
(microphone) 30-10 O00Hz (ATCSS) 

Audio frequency distortion: 25% max 


RECEIVER R1185A/ARC-101 

Frequency range: 108-152MHz 

Channels: 880 

Channel spacing: 50kHz 

Audio output, headphone: 100mW-500 (rf 
input 34V, 30% mod) 

Frequency response: 300-2500Hz +3dB 
Harmonic distortion: 20% max (90% mod, 
1000Hz, 100mW output) 


receiver AN/ARC-51, the indicator provides a 
remote display of the channel to which the 
equipment is tuned. The indicator can be used 
only with radio set control C7307/ARC-51A or 
C-8616/ARC. Indicator ID-1472/ARC-51A_ or 
|ID-1752/ARC can be used when the mounting 
position of the control is advantageous for 
manual adjustment, but awkward for visual 
observation. The indicator can be mounted at 
any reasonable distance from the control. 


has immediate application in both fixed- and 
rotary-wing aircraft. The set requires less than 
0.5 cubic feet (98.3 cubic centimetres) and 
vibration isolators which are supplied as a part 
of the equipment, are recommended for most 
uses. 

As a replacement for the AN/ARR-52A (Y 
configuration), the AN/ARR-75 provides a 
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TRANSMITTER 

Output power: 10W at 500 

Spurious emissions: 66cB below carrier 
Safe load mismatch: any 

Audio distortion: <10% 

Hum and noise level: 45 dB below carrier (fm or 


am) 

Transceiver Control unit 
Height 4.8in (12.4cm) — 3in (7.62cm) 
Width 12.6in (31.1cm) 5.75in (14.6cm) 
Depth 7.6in (6.4cm) 4in (10.1cm) 
Weight 14|b (6.4kg) 2|b (0.9kg) 


(mounting rack) 2!b (0.9kg) 


Manufacturer: Motorola Government Electron- 
ics Division, Scottsdale, Arizona. 


of the preset channel control on the front panel. 


TECHNICAL SPECIFICATIONS 
C-86161 ARC 

Height: 41°/16in (12.54cm) 
Width: 534 in (13.6cm) 

Depth: 49/16in (10.63cm) 
Weight: 3.8|b (1.72kg) 


C-7307/ARC-51A 

Height: 415/16in (12.54cm) 
Width: 534 in (13.6cm) 
Depth: 49/16in (10.63cm) 
Weight: 3.8|b (1.72kg) 


Manufacturer: Allied Technology Incorporated, 
Dayton, Ohio. 


Rf input impedance: 520 

Sensitivity: 3 u.V (6dB (s+n)/n ratio) 
Selectivity: 40kHz (—6dB off-resonance 
attenuation points) 

Spurious and image rejections: 70dB 
minimum 

Frequency control: crystal synthesizer 
Frequency stability: +0.005% (—10 to + 70°C) 
Primary power: 27.5V dc 

optional 400Hz, 115V ac supply available 
Vibration: 10-55 cycles/s 0.66 in excursion 
Shock: 15g operate, 30g impact 
Temperature range 

(operating) —40 to +55°C 

(storage) —65 to +70°C 

Humidity range: 0-95% 

Altitude: 55 OOOft (16 700m) max ms! 


Manufacturer: Allied Technology Incorporated, 
Dayton, Ohio. 


The indicator is enclosed in a round case 2 
inches (5.08 cm) in diameter, with a 2% by 2% 
inch (6.3 by 6.3 cm) mounting flange; the overall 
length is 4 inches (10.1 cm). All electrical 
connections are made through a single 55-pin 
connector mounted on the rear. 


Manufacturer: Allied Technology Incorporated, 
Dayton, Ohio. 


reduction in volume of approximately 3 to 1 and 
a reduction in weight of approximately 2 to 1. 
The solid-state design, the use of high reliability 
components and fixed-tuned circuits to elimi- 
nate tuning adjustments has resulted in a ten- 
fold improvement in reliability. Operational ade- 
quacy of this receiver has been extensively 
proven in the S2G aircraft. 
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TECHNICAL SPECIFICATION 

Frequency range: 162.25-173.5MHz (31 
channels) 

Stability: +3ppm 

Mtbf: 1500h 

Mttr: 20 minutes (using special ground support 
equipment) 

Operating life: 20 000h 

Vast: compatible with interface unit 

Difar and Dicass: compatible 

Bit (built-in test): integral 

Input power 

115V ac 400Hz 3-phase 75VA max 

27V dc %A max (lighting only) 


AN/ARC-84 VHF Transmitter/ 
Receiver 


The AN/ARC-84 is a lightweight, airborne, vhf 
communications system providing voice trans- 
mission between similarly equipped aircraft and 
ground stations over 360 crystal-controlled 
50 KHz channels in the 118-136 MHz frequency 
range. The basic system consists of a transmit- 
ter (1T744/ARC-84), receiver (R955/ARC-84), 
and controlhead (C3044A/ARC-84). The system 
can operate either simplex on all channels, or 
duplex within the transmitter carrier frequency 
range of 124 to 127MHz and 133 to 136MkHz. 

Transmitter 1744/ARC-84 will produce a 
minimum output of 25 watts over the entire 
frequency range with up to 90 per cent modula- 
tion. 

Seven valves are used to generate the carrier 
frequency, seven transistors are employed in 
the modulator, and an eighth transistor serves 
as a side-tone amplifier. Two additional transis- 
tors function in a ripple and surge suppressor 
circuit, filtering the supply source for the transis- 
torised modulator and protecting the transistors 
from voltage surges on the 27.5 volt dc line. 

Receiver R955/ARC-84 is a lightweight, air- 
borne, triple conversion vhf superheterodyne 
receiver, employing 24 transistors and four 
valves. It is designed to provide 560 crystal- 


AN/PRT-5 Radio Transmitter 


The AN/PRT-5 is a battery-operated emergency 
beacon transmitter which, when activated, 
transmits a tone-modulated radio frequency 
signal on the 8.864MHz and 243MHz 
emergency guard frequencies simultaneously. 
The transmitting set includes an inflatable float 
assembly which allows the transmitting set to 
float at sea and provides a support platform for 
use on land. The entire set is packed in a 
carrying case for stowing in a life raft. 

The transmitting set is designed for signalling 
the location of downed aircraft or airmen. 
Because it simultaneously provides signals in 
both the hf and uhf portions of the radio spec- 
trum, it can be detected by search aircraft, 
surface vessels, and coastal-based df stations 
at considerable distances. 

Power for the transmitter is supplied by an 
18-volt battery pack which is designed to pro- 
vide the rated power for at least 72 hours at 25°C 


AN/ARA-63 Receiving-Decoding 
Group 


The Receiving-Decoding Group AN/ARA-63 is 
the airborne portion of the aircraft approach 
control system (aacs) using transmitting set 
AN/SPN-41 or AN/TRN-28. It provides either 
primary or back-up instrument approach capa- 
bility for aircraft. The AN/ARA-63 equipment 
receives pulse-coded microwave transmissions 
from the ground- or aircraft-carrier-based 
azimuth and elevation transmitter on any one of 
20 operating channels (from 15.412 to 15.688 
GHz) and decodes these signals for display ona 
cross-pointer indicator in the aircraft cockpit. 
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Noise figure: 5dB at 500 

If rejection: 86dB 

OR-69/ARR-75 INCLUDING ISOLATORS 
Height: 8in (20.3cm) 

Width: 7°/:6in (18.6cm) 
Depth: 12in (30.5cm) 
Weight: 21.5|b (9.8kg) 


C-8658/ARR-75 UNIT 2 RADIO SET CONTROL 
Height: 4.8in (12.2cm) 

Width: 5.7in (14.4cm) 

Depth: 2.8in (7.1cm) 

Weight: 2.5!b (1.1kg) 


controlled 50kHz channels for reception of 
communication, vor and ils localiser emissions. 


TECHNICAL SPECIFICATION 

TRANSMITTER 1744/ARC-84 

Frequency range: 118—-136MHz 

Channels: 360 

Channel spacing: 50kHz 

Output power: 25W minimum 

Modulation: A3 90% 

Harmonic radiation: G0dB minimum below 
carrier level 

Spurious radiation: 80dB minimum below car- 
rier level 

Output impedance: 520 

Frequency stability: +0.004% (—10 to +70°C). 
Noise level: —40dB (s+n)/n ratio (90% mod) 


RECEIVER R955/ARC-84 

Frequency range: 108—136MHz 

Channels: 560 

Channel spacing: 50kHz 

Audio output, headphone: 100mW 5000 (rf 
input 3uV, 50% mod) 

Frequency response: 350-2500 Hz +3dB 
Harmonic distortion: 10% max 

Frequency response: 30-10 000Hz +1dB 
Rf input impedance: 52 (vswr 2.5:1 max) 
Sensitivity: 3 .V (6dB (s+n)/n ratio) 
Selectivity: 40kHz 

Spurious & image rejection: 72dB down 
108-139MHz, 80dB elsewhere 


(77°F) or reduced power for 48 hours at 0°C 
(32°F). 

The transmitting set will continue to transmit at 
reduced power until the battery discharges 
completely giving about 20 per cent more time 
than the figures above indicate. Modulation of 
the transmitter is automatic and by internal 
means only. When the transmitting set antennas 
are erected and the power switch turned on, 
tone-modulated radio signals are automatically 
transmitted in all directions in both the hf and uhf 
bands. Separate solid-state transmitters are 
provided for the two frequencies. A single mod- 
ulator provides the tone modulation for both 
carrier signals. The transmitters also share 
common battery pack and voltage regulator 
circuits. 


TECHNICAL SPECIFICATION 

Frequencies: 8.364 and 243MHz simultane- 
ously 

Emission: pulsed carrier mod 1000Hz +20% to 
300Hz +20%, swept at 2% sweeps/s 


The AN/ARA-63 receiving-decoding group 
consists of three basic units: radio receiver 
R-1379/ARA-63, pulse decoder KY-651/ARA- 
63, and receiver control C-7949/ARA-63. To 
complete the airborne sub-system a cross- 
pointer indicator of the types ID-1144, ID-811, 
ID-1329, ID-351, ID-351, ID-48, |D-387, AVA-1, 
or equivalent is required. It is not supplied with 
the AN/ARA-63 group. 

The radio receiver R-1379/ARA-63 transforms 
the incoming pulse-modulated rf transmissions 
into video pulses suitable for processing in the 
pulse decoder. It also contains a built-in test (bit) 
circuit which provides the pilot with great confi- 
dence in the system operation. When the built-in 
test system is activated, it simulates a normal 


OPERATIONAL SPECIFICATION 
MIL-STD-461, 462, 463. 
MIL-E-5400, MIL-STD-781. 
AR-5, AR-8, AR-10, AR-34. 
MIL-R-81681 (AS). 


Manufacturer: Edmac Associates 
rated, East Rochester, New York. 


Incorpo- 


Frequency control: crystal synthesizer 
Frequency stability: 0.005% (—10 to +70°C) 
Primary power: (PP-2448/ARC-84): 27.5V dc 
Vibration: 10-55Hz, 0.66in total excursion 
Shock: 15g operate, 30g impact 
Temperature range 

(operating) —40 to +55°C 

(storage) —65 to + 70°C’ 

Humidity range: 0-95% 

Altitude: max 30 O00ft (9140m) msl 


TRANSMITTER, RADIO 1744/ARC-84 
Height: 77% in (20.0cm) 
Width: 3%in (9.1.cm) 


- Depth: 175%in (44.4cm) 


Weight: 15.1 lb (6.8kg) 


RECEIVER, RADIO R955/ARC-84 
Height: 734 in (19.7cm) 
Width: 2¥2in (6.3cm) 
Depth: 14%2in (36.8cm) 
Weight: 10.7 (4.8kg) 


CONTROL, RADIO SET C3044/ARC-84 
Height: 1% in (4.8cm) 
Width: 534 in (14.6cm) 
Depth: 5% in (14.3cm) 
Weight: 1.6|b (0.72kg) 


Manufacturer: Allied Technology Incorporated, 
Dayton, Ohio. 


Power output, average rf, each transmitter 
500 mW (approx 25°C (77°F) for 72h minimum) 
250mW (approx 0°C (32°F) for 48h minimum) 
Distance range (typical) (uhf) 160nm with 
search aircraft at 30 OOOft (9140m) using milit- 
ary adf receiver varies with time of day and 
terrain 

Altitude: sea level to 40 O00ft (12 000m) 
Battery power, nominal: 18.2V dc approx 
200mA (4.55W) 

Antenna height 

(uhf) 12in (0.3m) 

(hf) 9ft (2.9m) 

Temperature range 

(operating) —40 to +55°C (—40 to +131°F) 
(storage) —62 to +55°C (—80 to +131°F) 
Diameter: 6in (15.2cm) 
Length: 16in (40.6cm) 
Weight (including all 
(6.8kg) 


components): 15lb 


Manufacturer: ASC Systems Corporation, 
Chicago, Illinois. 


input signal and normal performance is indi- 
cated by the vertical cross-pointer needle slowly 
oscillating between the 1/2 points on the fly left 
and fly right scales (once every 4 seconds) while 
the horizontal needle remains on the glide slope 
(centred for normal 3-degree glide slope). A 
malfunction in the if section operates failure 
indicators on both the receiver and decoder. If 
the mixer crystal voltage is inadequate the 
elevation and azimuth warning flags on the 
crosspointer indicator will also appear. If the 
decoder response is incorrect or the power 
supply is malfunctioning, the decoder failure 
indicator will go on. The receiver is mounted at 
any convenient location in the aircraft as close 
as possible to the antenna. This is not supplied 


with the AN/ARA-63 group. It has a flat bottom 
which serves as a heat transfer to the mounting 
surface. 

The receiver is basically a superheterodyne 
circuit with mixer, crystal-controlled local oscil- 
lator, if amplifier, detector and video amplifier 
sections. 

The pulse decoder KY-651/ARA-63 proces- 
ses the video pulses from the receiver and 
provides command and flag signals in both 
azimuth and elevation for driving the cross- 
pointer indicator. 

The receiver control C-7949/ARA-63 is 
mounted by means of two quarter-turn fasteners 


AN/ARR-69 UHF Receiver 


The radio receiving set AN/ARR-69 is a 20- 
channel solid-state uhf receiver designed 
primarily for airborne automatic direction- 
finding, although it can also be used for voice 
reception in an emergency. It receives am 
signals on any one of 20 preset channel fre- 
quencies in the 265 to 284.9MHz range or ona 
guard channel which can be set to a frequency 
between 238 and 248 MHz (normally 243 MHz). 
The basic circuit is a crystal-controlled dual- 
conversion uhf receiver. The frequency stability 
of the receiver is such that the tuned frequency 
is within +22kHz of the preset channel fre- 
quency after one minute of operation. The 
receiving set is designed for installation at any 
convenient location in the aircraft, with remote- 
control from a point near the pilot or operator by 
radio set control C-1457/ARR-40 (or equivalent) 


AN/ARC-73A VHF Transmitter/ 
Receiver 


AN/ARC-73A is designed for vhf air-to-air and 
air-to-ground voice radio communication. Out- 
puts are available from the receiver for the 
operation of vor and ils instrumentation. It is 
currently in use with the US Army with the OV-1A. 

AN/ARC-73A comprises a_ transmitter 
T-879A/ARC-73, receiver R-1123A/ARC-73, 
control unit C-4074/ARC-73A and mount MT- 
2699A/ARC-73. 


TECHNICAL SPECIFICATION 

TRANSMITTER T-879A 

Frequency range: 116-149.95MHz (50kHz 
steps) 


AN/PRC-103 Rescue Radio 


The AN/PRC-103 Rescue Radio Set, originally 
developed by GTE Sylvania is a compact, 
lightweight, portable, dual-channel, two-way 
voice communications radio set. It is designed 
for paramedic use and built to operate satisfac- 
torily after immersion in water to depths of 50 feet 
(15.2metres). Enclosed in a watertight case 
which protects internal circuits, the set consists 
of receiver/transmitter, antenna, headset cable, 
microphone, earphones and battery. 

The radio set provides hands-free, two-way 
communication between a para-rescue medical 
airman and a rescue aircraft through voice 
transmission on the 248MHz emergency dis- 
tress frequency. An additional channel on 
282.8MHz permits rescue operations to con- 
tinue after initial contact has been established, 
thereby keeping the emergency frequency 
open and free for other emergencies. 

The radio set uses vox (voice-operated 
transmitter keyer) circuitry to achieve hands- 
free operation. The vox is activated by a bone- 
conduction microphone which, together with 
earphones, is contained within a communica- 
tions cap assembly worn by the user. These 
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on the pilot’s console panel or other convenient 
location. Channel selection, system power, and 
bit initiation are determined by the receiver 
control. 


TECHNICAL SPECIFICATION 

Frequency range: 15.4-15.7 GHz 

Frequency stability: +0.5 MHz long term 
Input power: 115/200V ac, 3-phase, 400Hz, 
80W 28V dc, 5W 

RECEIVER 

Height: 2.25in (57.1mm) 

Width: 4.75in (120.6mm) 

Length: 8.25in (209.5mm) 


which is not supplied as part of the AN/ARR-69. 
The AN/ARR-69 operates at full capability with- 
out pressurisation or external forced air cooling 
at altitudes up to 100 000 feet (30 000 metres) 
and at ambient temperatures between —55 and 
+150°C (—67 and +302°F). It requires operat- 
ing power of 27.5 +0.5 volts de from the aircraft 
and draws approximately 0.5 ampere of current. 
The antenna impedance is 50 ohms and 
receiver sensitivity is 5 microvolts for an audio 
output of 50 milliwatts. 

The AN/ARR-69 is in use with the US Navy in 
the F-4, ATA/B/C/D/H, TA-7C, and F111F. 


TECHNICAL SPECIFICATION 

Frequency range 

(command) 265-284.9 MHz 

(guard) 238-248 MHz (normally set to 243) 
Number of preset channels 

(command) 20 

(guard) 1 


Modulation: am 

Number of channels: 680 

De power: 7.3A max. at 27.5V dc 
Power output: 20W rf minimum 
Height: 7.6in (193mm) 

Width: 3.5in (88.9mm) 

Length: 15.8in (401.8mm) 
Weight: 14.8lb (6.7kg) 


RECEIVER R-1123A 

Frequency range: 108-151.95MHz (50kHz 
steps) 

Modulation: am 

Number of channels: 880 


transducers are connected to the main body of 
the radio set through a molded, flexible headset 
cable whose connectors are watertight. 

The AN/PRC-103 radio gives reliable com- 
munication where noise level is high and the 
environment is adverse. 


TECHNICAL SPECIFICATION 

Temperature range: —3 to +55°C 

Channels: 243MHz and 282.8MHz standard, 
others optional 

Humidity: 90% relative max 

Power supply: BA-1568/U, 14V mercury bat- 
tery 

Battery drain: 110mA max 

Warm up: 1s max 

Transmitter frequency stability: +0.005% 
Vox modulator 

(attack time) 0.1s max 

(release time) 2 +1s 

(sensitivity) 0.6mV at 1000Hz at microphone 
terminals 

Modulation: am 

Output power: 100mW average, unmodulated 
Audio bandwidth: 3000Hz response 
Receiver frequency stability: +0.005% 


COMMUNICATIONS 201 
Weight: 5!b (2.2kg) 
DECODER 

Height: 4.5in (114.3mm) 
Width: 4.25in (107.9mm) 
Length: 10.9in (122.6mm) 
Weight: 7.1!b (3.2kg) 
CONTROL 

Height: 1.5in (38.1 mm) 
Width: 3in (76.2mm) 
Length: 5.75in (146mm) 
Weight: 0.8!b (0.35kg) 


Manufacturer: ASC Systems Corporation, 
Chicago, Illinois. 


Antenna impedance: 500 

Sensitivity: rf input of 54.V, mod 30% at 1000 
cycles per s produces 50mW (minimum) with 
(s+n)/n =10dB 

Selectivity 

(at —6dB) 90kHz minimum 

(at —60dB) 350kHz max 

Channel changing time: 3s max (audio output 
muted during change) 

Frequency stability and accuracy: within 
+22kHz of selected frequency (after 1 minute 
operating) 

Low supply voltage operation: 10 000nV 
input signal at 24V 

Power input: 27.5V dc, +0.5V; 0.5A 


Manufacturer: ASC Systems Corporation, 
Chicago, Illinois. 


Dc power: 3.3A max at 27.5V dc 
Height: 7.5in (190.5mm) 

Width: 3.5in (88.9mm) 

Length: 12.5in (317.5mm) 
Weight: 10.5lb (4.7kg) 


CONTROL C-4074 

Height: 2.2in (55.8mm) 
Width: 5.7in (144.7mm) 
Length: 6.3in (159.6mm) 
Weight: 1.7|b (0.76kg) 


Manufacturer: ASC Systems Corporation, 
Rockville, Connecticut. 


Sensitivity 

minimum 6dB (s+n)/n with signal at -93dBm 
1000Hz, 30% mod 

(at 6dB) +60kHz 

(at 60dB) +10MHz, 

Audio output: 145mMW minimum with signal of 
—93dBm, 30% mod at 1000Hz 

RT UNIT 

Height: 6in (15.2cm) 

Width: 3.1in (7.9cm) 

Depth: 1.4in (3.6cm) 

Weight: 250z (725.7Q) 


Cable: 36in (91.4cm) 
Weight: 4.60z (130g) 


ANTENNA 
Ext: 24in (60.9cm) 
Rec: 12in (30cm) 
Weight: 2.70z (779) 


Earphones: 2.13in (5.4cm) 
Weight: 80z (226.8q) 


Microphone: 1.2in (8cm) 

Weight: 0.950z (27g) 

Manufacturer: C-RAN Corporation, Largo, 
Florida. 
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AN/ARR-72 Sonobuoy Receiving 
Set 


The AN/ARR-72 Sonobuoy Receiver System is 
currently used on the P-3C patrol aircraft in 
conjunction with acoustic signal processors and 
a digital computer. The receiver system 
receives, amplifies and demodulates fm radio 
signals in the 162.25 to 173.5MHz vhf band 
transmitted by deployed sonobuoys. These 
radio signals contain information related to the 
frequency and directional pattern of the sound 
spectrum received by each sonobuoy hyd- 
rophone array. The base-band information from 
the receiver is demultiplexed and submitted to a 
spectral analysis and/or time correlation and 
doppler analysis by the acoustic signal proces- 
sing equipment. Bathythermograph buoys and 
equipment measure the sea water temperature 
for acoustic range. 

Monitoring of the rf level signals from the 31 
on-line receivers enables the digital computer to 
perform many tactical functions such as the 
determination of the channel usage or presence 
of jamming prior to sonobuoy launching, -con- 
nections of the proper channel rf receiver to 
each processor, and an assessment of remain- 
ing sonobuoy life. Rf level monitoring and chan- 
nel selecting may also be accomplished manu- 
ally by the receiver control-indicator boxes at the 
individual sensor stations. 

The AN/ARR-72 system is compatible with 
lofar, codar, bt, ro, cass and dicass equipment 
currently being deployed. 


TECHNICAL SPECIFICATION 
Frequency range: 31 channels spaced each 
0.375MHz between 162.25 and 173.5MHz 


R-1651/ARA Sonobuoy Ontop Posi- 
tion Indicator (OPTI) 


R-1651/ARA is a solid-state 31-channel receiv- 
ing set used in locating sonobuoys. It also 
functions as a receiving converter when used 
with compatible automatic direction finding sys- 
tems (adf). When a command is initiated by the 
control unit (in the adf) the R-1671/ARA switches 
the direction finder from a uhf/adf to a vhf 
sonobuoy ontop position indicator/locator (vhf/ 
sono-opti). R-1651/ARA is a replacement for the 
obsolete R-1047 A/A. 

Itis used in asw patrol aircraft or helicopters in 
conjunction with the AN/ARA-25 direction-finder 
group providing sonobuoy homing capability. 
Deployed sonobuoys are in constant motion due 
to wind and currents so their position must 
periodically be verified. An aircraft operating the 
equipment homes-in on the sonobuoy and, as it 
passes directly over, the course indicator (not 
part of the R-1651/ARA) seeks a 180° position 
just before the flyover. At this instant, position 
co-ordinates are plotted on ppi_ indicating 
equipment (not part of the R-1651/ARA). The 
R-1651/ARA receives, amplifies and demod- 
ulates rf signals from the deployed sonobuoys 
on any one of 31 rf frequencies. 


It is a single-conversion, 31-channel, 


AN/ARR-75(-) Sonobuoy Receiving 
Set 


The AN/ARR-75(-) Receiver Set receives, 
demodulates and amplifies fm sonobuoy trans- 
mission in the extended vhf band and provides 
the demodulated output for analysis and display 
equipment. The receiver is a general-purpose 
multi-channel fm set which has immediate 
application in both fixed and rotary wing aircraft. 
The set requires less than 0.53 cubic feet (98.3 
cubic centimetres) and the use of vibration 
isolators is recommended for some applica- 
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AN/ARR-72 sonobuoy receiving system (/ to r) pre-amplifier, acoustic sensor signal generator 
(assg), receiver, audio assembly and control indicator 


Reliability (mtbf): 500h 

Operational stability: 500h 

Operating life: 20 000h 

Compatible with the following sonobuoys: 
AN/SSQ-36, AN/SSQ-41, AN/SSQ-47, AN/ 
SSQ-50, AN/SSQ-53, AN/SSQ-62 

Input power: 115V ac 400Hz 1-phase, 300VA 
max 

5-28V ac (panel lighting) 280mA per control 
indicator at 28V and for assg 

18V dc (assg annuniciators), 250mMA 

Noise figure 

(max) 5dB 

(typical) 3.5dB 

If rejection 

(minimum) 66dB 

(typical) >100dB 

Audio outputs: 19 high, 19 standard 
Altitude 

(operating) 30 OOO ft (Q000m). 

(storage) 50 OO0Oft (15 000m) 


superheterodyne vhf receiver designed for 
receiving signals from deployed sonobuoys, 
over the 162.25 to 173.5MHz frequency range. 


TECHNICAL SPECIFICATION 

Frequency range: 31 channels, equally spaced 
between 162.25—-173.5MHz 

Reliability: 1000h (mtbf) 

Operational stability: 1000h 

Operating life: 5000h 

Input power 

(ac) 115V, 15VA (single phase) 

(dc) 28V, 20W 

Output power: 225V dc, 30mA 
Sensitivity: 10dB minimum at 2.5 nV input 
Noise figure: 6dB nominal 

Altitude: 35 O0Oft (10 600m) 
Temperature range: —54 to +55°C 
Height: 3in (7.6cm) 

Width: 4.9in (12.4cm) 

Depth: 5.3in (13.4cm) 

Weight: max 3.5!b (1.5kg) 


OPERATIONAL SPECIFICATION 

Radio R-1651/ARA MIL-R-81680 (AS) 
General MIL-E-5400 

Environment MIL-T-5422 

EMI MIL-STD-461 and MIL-I-6181 

Power MIL-STD-704 

Reliability MIL-STD-781 and MIL-STD-785 


tions. These isolators are supplied as a part of 
the equipment. 

While the AN/ARR-75(-) receiving set was 
developed as areplacement for the AN/ARR- 75, 
these new receivers may be used to replace the 
AN/ARR-72. Four AN/ARR-75(—) equipments 
and a remote pre-amplifier can provide the 
sixteen simultaneous standard and high acous- 
tic audio output channels required in patrol 
aircraft configurations. The system is made 
more reliable with the use of multiple ARR-75(-) 
equipments. 

As a replacement for the AN/ARR-75 the 
AN/ARR-75(—) provides increased rf coverage 


Temperature range 
(pre-amp) —54 to +55°C 
(other units) —20 to +55°C 
Weights 

(pre-amplifier) 2lb (0.9kg) 
(receiver) 58.5Ib (26.5kg) 
(audio) 391b (17.6kg) 

(assg) 19.2Ib (8.7kg) 

(8 control ind) 32Ib (14.5kg) 
Total weight 150.7!b (68.2kq) 


OPERATIONAL SPECIFICATION 


- MIL-E-5400, MIL-STD-781 AR-5, AR-10, AR-34, 


MIL-I-6181 

Service conditions—MIL-E-5400 class IA (mod- 
ified) 

Vibration—MIL-E-5400 curve III 


Manufacturer: Edmac Associates 
rated, East Rochester, New York. 


Incorpo- 


Sonobuoy—OPT! 


Manufacturer: Edmac Associates 
rated, East Rochester, New York. 


Incorpo- 


from 31 to 99 channels. The basic AN/ARR-75 
mechanical and electrical design has been 
retained where possible, preserving the already 
well established high reliable performance. Fsk 
operation can be included instead of the high 
audio output circuits and computer interface 
and control can be offered to fit a wide range of 
requirements. 

For AN/ARR-75 backfit, the AN/ARR-75(-) 
offers mechanical interchangeability and con- 
nector compatibility without aircraft harness 
change. Only additional control unit depth may 
be required. 


TECHNICAL SPECIFICATION 
Frequency range (99 channels): 
173.5MHz and extended vhf range 
Stability: +3ppm 

Noise figure: 5dB at 500 

If rejection: 86dB 

Reliability: 1500h (mtbf) 
Maintainability: 20 minutes using special 
ground support equipment (mttr) 

Operating life: 20 000h 

Vast: compatible with interface unit 

Difar and Dicass: compatible 

Bit (built-in-test): integral 

UNIT 1 RECEIVER GROUP ASSEMBLY 

Height: 8in (20.32cm) 

Width: 75/:6in (18.6in) 

Depth: 12in (30.48cm) 

Weight: 22.5|b (10.42kg) 


162.25- 


UNIT 2 RADIO SET CONTROL 
Height: 4.8in (12.5cm) 
Width: 5.7in (14.4cm) 
Depth: 2.8in (7.1cm) 
Weight: 2.5!b (1.1kg) 


AN/ARC-51A, AN/ARC-51AX, 
AN/ARC-51B and AN/ARC-51BX 
Transmitter/Receivers 


The AN/ARC-51A, -51AX, -51B and -51BX radio 
sets are uhf radio communication receiver/ 
transmitters capable of 20 watts rf output. The 
radio sets are designed for installation in aircraft, 
but also adapt readily to ground and vehicular 
applications. These radio sets provide am/dsb 
full carrier voice communication over the 225 to 
400 MHz band. Versions are also available with 
wide-band audio facilities compatible with the 
Juliet-28 system. 

A wide variety of standard and special-order 
remote radio set controls are available for all 
sets which provide single-knob selection of 20 
preset channels plus guard, or manual setting of 
any of the 3500 available frequencies at 
0.05MHz intervals. Dual-control operation, a 
remote frequency channel indicator and auto- 
matic relaying are among the optional control 
features available. All these radio sets may be 
used with automatic direction-finding equip- 
ment. 

The main component of the AN/ARC-51 radio 
set is the receiver/transmitter. It consists of a 
main chassis and nine plug-in modules. The 
case is pressurised and allows the equipment to 
provide optimum performance up to 70 000 feet 
(21 300m) under environmental conditions 
encountered by high performance aircraft. 

The receiver/transmitter is capable of trans- 
mitting and receiving on any one of 3500 fre- 
quency channels, spaced at 0.05 MHz intervals 
in the 225 to 400MHz band. A separate preset 
receiver allows continuous monitoring at 
243 MHz, even when the main receiver is tuned 
to another frequency. This guard channel fre- 
quency can be set between 238 and 248 Mt, if 
required. A running-time meter is included as a 
standard feature in all receiver/transmitter units 
except those used in the AN/ARC-51BX. 

All AN/ARC-51 radio sets are capable of 
providing the necessary signals for operation of 


AN/PRC-90 Emergency Locator 
Transceiver 


The AN/PRC-90 Emergency Locator Trans- 
ceiver is designed for use by downed pilots and 
is a standard US tri-service equipment. 

It was designed as a successor to the AN/ 
PRC-63 and AN/URC-10. More than 25 500 
AN/PRCs were ordered between 1974 and 
1978. 


USA/VHF/UHF RADIO COMMUNICATIONS 
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AN/ARR-75(—) sonobuoy receiving set 


OPERATIONAL SPECIFICATION 
MIL-STD-461, 462, 463 
MIL-E-5400, MIL-STD-781 

AR-5, AR-8, AR-10, AR-34 


automatic direction-finding equipment AN/ 
ARA-25 or similar equipment. All versions of the 
receiver/transmitter with wide-band audio 
channels (namely, RT-742B, RT-742C, RT- 
743A, RT-743B, RT-767A, RT-767B, RT-780A, 
and RT-780B) are fully compatible for use with 
components of the Juliet-28 system. The RT- 
742C, RT-743B, RT-767B, and RT-780B also 
have reduced noise susceptibility. 

A considerable variety of installation interface 
requirements may be metas a result of the many 
available standard variations of the basic AN/ 
ARC-51. 

The AN/ARC-51 is used in ground vehicular 
applications, meeting the sand and dust, rain, 
shock and vibration and temperature and 
humidity requirements usually imposed on such 
equipments. 

In a normal installation, the radio set is oper- 
ated by a control unit installed close to the pilot 
or radio operator. 

For installations requiring two control loca- 
tions for a single radio set, as for example in a 
training aircraft, the radio set control C- 
5210/ARC-507 is available. 

The C-5210/ARC-507 was_ specifically 
designed for use in the Canadian version of the 
F-5A aircraft, and includes special refractive 
prisms to make the control dials more visible 
from an otherwise difficult viewing angle. 

For aircraft without sufficient room on the 
instrument contro! panel for convenient installa- 
tion of a complete radio set control unit addi- 
tional flexibility is provided by the small remote 
frequency channel indicator |ID-1472/ARC-51A. 

For installations employing two radio sets for 
automatic relaying operation, controls C- 
6300/ARC-51A and C-6528/ARC-51B are avail- 
able. 

AN/ARC-51A is in use with the US Navy and 
Italian forces, the AN/ARC-51AX with the US 
Army, an audio and adf only version of the 
AN/ARC-51 BX with the Belgian Air Force in their 
Mirage 5s. The standard AN/ARC-51 BX is in use 
with the US navy and air force, and in Italy, West 
Germany, Thailand and India. 


TECHNICAL SPECIFICATION 

Operating frequencies (voice-receive and 
transmit) 282.8 MHz 

(voice, mcw and beacon-receive) 243 MHz 
Mtbf: 2000h 

Rf power 

(voice mode) 400mW pep 

(beacon mcw mode) 500mW pep 

Range (ground-to-air) 

(voice) 60nm 

(tone and mew) 80nm 

(adf) 50nm 


Manufacturer: Edmac Associates 
rated, East Rochester, New York. 


Incorpo- 


TECHNICAL SPECIFICATION 

Frequency ranges: 225-400 MHz 

Frequency channels: 3500 

Preset channels: 20 plus guard 

Input power 

AN/ARC-51, RT-743, A & B and AN/ARC 51B, 
RT-761, A & B: 27.5V dc, 6A and 115V ac, 
3-phase 4-wire, 220VA 

AN/ARC-51AX, RT-780, A & B and AN/ARC- 
51BX, RT-742, B & C: 27.5V de, 12.5VA 
Sensitivity rf input for (s+n)/n of 10dB: 
AN/ARC-51A, RT-743, A & B and AN/ARC-51A, 
RT-761, A& B and AN/ARC-51AX, RT-780, A & 
B: 4uV open circuit 

AN/ARC-51BX, RT-742, B & C: 4.2uV open 
circuit 

Selectivity 

(at 6dB) 47kHz, 80kKHz minimum 

(at 60dB) 85kHz, 150kHz max 

Output power: 20W carrier power under stan- 
dard conditions 

Output impedance: 52 0 

Frequency stability from —54 to +71°C 
(after 30 minutes) +5kHz 

(after 15 minutes) +10kHz 
Temperature range 

(operating) —54 to +71°C 
(storage) —62 to +85°C 
Altitude 

(with supplied air cooler) up 
(15 000m) 

(with external cooling air) up to 70 OOOft 
(21 300m) 

Humidity: up to 100% 

Height: 6%4in (17.1cm) 

Width: 834 in (22.2cm) 

Depth: 167in (42.9cm) 

Weight: 32!b (14.5kg) 


to 50 O00ft 


OPERATIONAL SPECIFICATION 

Reliability: To MIL-STD-781 for a minimum of 
300h mtbf 

Components: To MIL-E-5400F 


Manufacturer: ASC Systems Corporation, 
Chicago, Illinois. 


Antenna: 24in (60.9cm) omni-directional flex- 
ible whip antenna required 

Height: 6in (15.2cm) 

Width: 3% in (7.9cm) 

Depth: 1%2in (3.8cm) 

Weight: 220z (0.6kg) 
Manufacturer: ASC Corporation, Rockville, 
Connecticut. 

GTE Sylvania Needham, Massachusetts. 
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Terrestrial Microwave and Tropospheric Scatter Communications 


Radio Link Systems TFH632 and 
TFH632-70 


The TFH632 and TFH632-70 Radio Link Sys- 
tems provide economical ways of establishing 
reduced capacity radio link communications. 
The frequency range in use, the transmitted 
power and the receiver sensitivity enable com- 
paratively long hops to be covered with reliable 
performance. 

The TFH632-70 system has been designed 
with a view to facilitating the provision of tele- 
phone radio links. It is highly recommended for 
use in regions where natural obstacles involve 
complex installation and maintenance opera- 
tions. 

Itembodies the radio and multiplexing circuits 
required for transmission of 24 fdm telephone 
channels in the 406 to 470MHz range, ina single 
terminal rack. The TFH632-70 are provided with 
cit type SMA7/24 multiplexers as standard 
equipment. 


Microwave Links TFH647/TFH648 


The TFH647/648 equipments which operate in 
the 1.7 to 2.1GHz (647) and 1.35 to 1.7GHz 
(648) uhf ranges offer a highly flexible and 
economic solution for low- and medium- 
capacity links for military applications. 

The equipment, which is both light and rug- 
ged, has a very high reliability which reduces 
maintenance costs to a minimum. It consists of 
independent units, transmitter/receiver and 
ancillary equipments (multiplex access eow, 
pre-selector filter, wavemeter and automatic 
switching in the case of a dual line). 

The equipment is available in two versions: a 
fixed or semi-fixed station and a transportable 
station, within a shelter, for military applications. 

Its low power consumption permits supply 
from battery sets or thermogenerators. 

TFH647/648 are particularly suited to semi- 
fixed or mobile links of 30 to 60km with line-of- 
sight visibility between the transmission and 
reception antennas. 


Exterior of command post shelter with cigar 
antenna TFH647 


FRANCE 


The TFH632 and TFH632-70 are made up of 
standard racks designed for the various types of 
stations: single terminals (with TFH632 and 
632-70); relay (with TFH632), or dual, two-way 
terminals (with TFH632). 

The transmitter, receiver and miscellaneous 
component parts, together with the auxiliaries 
are housed in standard, separate, plug-in/slide- 
in units. 

The TFH632 and 632-70 systems can be 
supplied in transportable shelters or in metal 
tanks intended to be buried at the foot of the 
antenna masts. 

Shelter or tank stations can be supplied 
complete with telephone and telegraph multip- 
lex equipment and the power source. 

The antennas are usually of the Yagi, cornet- 
reflector or parabolic type, with single horizontal 
or vertical polarisation, associated with a 50- 
ohm, low-loss coaxial feeder. 


TECHNICAL SPECIFICATION 
Frequency range: 406-470MHz 
Transmission capacity: 24fdm 
channels + 1 service channel 
Multiplex frequency spectrum: 12-108kHz 
Impedance at access points 

(uhf) 500 

(base-band input and output) 1500, balanced 
Base-band levels 

(input) -45dBm 

(output) —-15dBm 

Transmitted power: not less than 3W (can be 
raised to 30W by separate amplifier) 
Receiver noise figure: better than 8dB 

If bandwidth 

(at —3dB) 500kHz 

(at —60dB) 2.5MHz 

Temperature range 

(operating) —10 to +50°C 

(storage) —40 to +70°C 


telephone 


Manufacturer: Thomson-CSF, Levallois-Perret. 


Command post shelter with microwave link TFH647 (left TR-VF-213 security equipment (centre) and 
TR372 hf/ssb transceiver (right) 


They are of the demodulation type which 
permits extraction and introductions of channels 
at relay station level, but relays can be used 
without demodulation at channel level. 

By exchanging only one module, the multiplex 
access, it is capable of transmitting either 120 
fdm channels, 32 pcm channels or 7ppm chan- 
nels in association with the MXW unit of the 
MX645 microwave link. 

The antennas can be either of the cigar type 
(FA668 or TFH645 wavelink) for the TFH647 
only, or they can be parabolic, offset antennas 
150, 200 or 300cm long. 

The supply is either from a dc source (battery 
sets, thermogenerator) at 22 to 30 volts, or from 
ac mains in which case a battery can be 
connected as an emergency supply. A relay 
automatically switches to the battery in case of 
mains failure. As soon as the mains is re- 
established, inverse switching also takes place 
automatically. 


Military Over-the-Horizon Link Sys- 
tem TFH965 


The TFH965 radio link system, designed to 
French military specifications, is intended for 
mobile networks and permanent networks to 
establish the various communications required 
~ when deploying a large unit. 

The equipment permits transmission of 24 to 
60 telephone channels or the equivalent (data, 
telegraphy, facsimile, etc) over approximately 
200km, without intermediate repeater. 

The basic item is terminal equipment 
TFH965-D2, ie the assembly consisting of a 1 kW 
transmitter and two receivers operating inspace 
diversity mode, and installed in three racks. 
Frequency diversity (D4 assembly) may be 
achieved by adding two racks. 

The two configurations can be used with 
standard, 3-, 5- or 8-metre diameter antennas. 
The frequency/space-diversity configuration 
with 8-metre antenna is particularly suitable for 
infrastructure links. The basic mobile major item 
is installed, with 3-metre antennas, on two plat- 
forms. 

The first one supports the radio shelter which 
houses the radio (transmission/reception), sys- 
tem and power amplifier racks. The second 
platform carries the two deployable antennas 
and their installation accessories. 

The transmitter, power amplifier exciter con- 
sists of a synthesizer for selecting the operating 
frequency among 6000 channels; a 2 GHz oscil- 
lator, frequency-modulated by the base-band 
signal and driven by the synthesizer; an amp- 
lifier and frequency doubler; and signalling and 
test devices. 

The heterodyne type receivers, which operate 
at the same frequency, comprise a tunable input 
filter controlled by the receiver synthesizer, alow 
noise fet type pre-amplifier, a mixer and inter- 
mediate frequency amplifier (70 MHz); a group 
delay equaliser and an if filter adapted to the 
transmission capacity (number of channels); an 
if amplifier with automatic gain control (agc); 
and a local oscillator common to both receivers, 
driven by the synthesizer. 

Two communication frequency selector 
thumbwheels are also located on the rack. Two 
power amplifier versions are available: a klys- 
tron amplifier and a twt amplifier which permits 
frequency selection remote-control. 

The systems rack consists of: two (or four) 
demodulators, diversity combiner (selection of 
the optimum combination), circuits for intercon- 
nection with the multiplex equipment (24 or 60 
channels), service channel transmitted in sub- 
base-band (4 to 8kHz), and optionally, a 
remote-control system. 

Frequency selection, especially in the pres- 
ence of jamming, can be remotely controlled. 
Six frequency plans are stored in the synthesiz- 
ers and used on reception of the transmitted 
commands (8 to 12kHz sub-base-band). This 
allows the communication frequencies of a link 
to be modified automatically with minimum 
intervention by the operators. 


France/MICROWAVE AND TROPO-SCATTER 


TECHNICAL SPECIFICATION 
Frequency ranges 


single control of the 1.7-2.1GHz range 
(TFH647) 
1.35-1.7GHz range (TFH648) continuous 
coverage 


Modes and capacity 

(fdm/120 channels) multiplex spectrum: 60- 
552 kHz, nominal swing of channel: 140kHz rms 
(pcm/32 channels) 3MHz peak-to-peak 
(ppm/7 channels) uhf frequency swing for 5V, 
peak-to-peak 800kHz peak-to-peak 
Transmitter output power for 500 load: 2W 
Receiver noise factor at the input of the 
pre-selector filter: 12dB, 6.5dB with the Inp 
(optional drawer) filter 

Power supply and consumption 

(from a dc source) 22-30V 1+0, 2W version 
=55W 

(on ac mains) 127 or 220V 1+0, 2W version = 
TOW 


205 
T/r cabinet with ancillaries 
6 units 12 units 
Height 43cm 61cm 
Width 48cm 48cm 
Depth 60cm 43cm 
Weight 35kg 54kg 


OPERATIONAL SPECIFICATION 

Except for special specifications, it responds to 
the technical conditions of regulation AIR7303: 
fixed version: category 1.B 

semi-fixed and transportable version (equip- 
ment under cover or in shelter): 

category 2A. 


Manufacturer: Thomson-CSF, Levallois-Perret. 


TFH965 3m antenna being deployed 


The TFH965 systems can be installed in 
sturdy, portable shelters which can withstand 
severe environmental conditions. Each shelter, 
490 by 240 by 240cm in size, is equipped with 
all the necessary ancillary equipment: shock- 
mounts, air-conditioners, fire-extinquishers, etc. 

The parabolic reflectors associated with ter- 
minals TF965 are available in three standard 


versions: mobile 3- and 5-metre antennas and a 
portable 8-metre antenna. 

The mobile antennas are mounted in metal 
transport frames which are also used as sup- 
ports in operation. Hydraulic jacks are used for 
deployment and fast pointing. 
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TECHNICAL SPECIFICATION 


Capacity 

(24 channels) 12-108kHz Transmitter output power: 500mW Power supply: 220/380V 3-phase voltage 

(60 channels) 12-252kHz Amplifier output power: adjustable between Power output: 7.5kVA (D2 terminal space 
Output power: 1kW 150W and 1kW diversity, with 1kW klystron) 

Frequency range: 4.4-5 GHz Tube: twt or klystron Temperature range 

Mode: frequency modulation Receiver noise factor: 5.5dB (filter included) (operating) —25 to +65°C 

Frequency deviation Intermediate frequency: 70MHz (storage) —50 to +70°C 

(24 channels) 70kHz rms Synthesizer frequency range: 4400- Humidity: up to 95% (storage or operation) 
(60 channels) 140kHz rms 5000 MHz, in 100kHz steps 

Service channels: 300-3400 Hz Stability: +10~7 Manufacturer: Thomson-CSF, Levallois-Perret. 


13GHz Microwave Link FH640T 


This tactical military microwave link system is 
intended for line-of-sight transmission of 4 to 60 
fdm telephone channels or 24 tdm channels for 
a 10 to 40km range. It is powered from a 22/30 
volt de source and consists of two weatherproof 
units: a common circuits unit, where the front 
panel carries the operational devices and a 
microwave unit, supported by a tripod and 
associated directly with a cassegrain antenna. 

In operational use the two units are connected 
to each other by a 25-metre cable allowing the 
microwave unit and the associated antenna to 
be mounted at the top of a 10- to 20-metre high 
mast, while the common circuits unit is operated 
on the ground. 

This system provides two-way Communica- 
tions and is provided with a service channel, 
which can be operated either locally or remotely, 
with a continuity master oscillator and with a 
built-in overall test equipment which allows a 
terminal to be checked before being put into 
service. 

The system operates in frequency modulation 
on a pair of frequencies selected among 20 
preset channels with a constant shift between 
transmission and reception. The base-band 
access module ensuring transmission of either 4 
to 60 fdm type telephone channels or 24 pcm 
channels, is included in the system. 

The equipment complies with the mechanical 
and environmental requirements of the SEFT 
specifications. 


TECHNICAL SPECIFICATION 

Frequency range: 12.7-13.25GHz 

Number of channels 

20 preset channels on frequencies multiple of 
25MHz in 2 Ye-plans: 
12.725-12.750-12.925-12.950 GHz 
13-13.025-13.20-13.225GHz 

Transmission capacity 

(in fdm) 4-60 telephone channels 

(in tdm) 24 telephone channels 

Mode: frequency modulation 

Transmission quality 

(in fdm) better than 47 dBm in worst channel for 
87dB attenuation between transmitter and 
receiver 

(in tdm) error rate better than 10 ~© for 87dB 
attenuation between transmitter and receiver 
Transmitted power: 50mW 

Frequency setting accuracy: +104 
Transmitter stability: +10~* 

Receiver noise figure: 13dB 

Receiver stability: +10~4 

Intermediate frequency: 67.5 MHz 
Threshold for s/n=12dB: —81 dBm 

Antenna bandwidth: 12.7-13.25GHz 

Gain: 34dB 

Vswr: 1.25 

Power supply: from 22/30V dc source, 2 insu- 
lated poles which can both be grounded exter- 
nally 

Power consumption: 75W 

Temperature range 

(operating) —40 to +55°C 

(storage) —55 to +70°C 

Immersion 

(in carrying position) under 1m of water 

(in operational position) drip-proof 


FH640T microwave link 


Vibration: 10-55Hz/0.7 mm peak-to-peak 
Shock: 1000 jolts/40g 
Altitude: up to 13 000m 


Common circuit units Microwave unit 


Height 310mm 304mm 
Width 420mm 480mm 
Depth 270mm 205mm 
Weight 35kg 25kg 


Antenna (dipole and exciter) 
Diameter: 600mm 
Weight: 4kg 


Manufacturer: Thomson-CSF, Levallois-Perret. 


Tropospheric Scatter Microwave 
Link TFH955 


TFH955 is an equipment providing multiplex 
telephone/telegraph circuits over radio links up 
to a range of 500km or more. 

With a rated capacity of 120 telephone chan- 
nels (fdm), the TFH955 has been developed to 
match tropospheric scatter and spheric devia- 
tion of thin screen diffraction propagation 
modes. 

At low power it serves as a medium capacity 
microwave link, adapted to line-of-sight net- 
works. Far remote links are provided by multiple 
troposcatter hops, which eliminates intermedi- 
ate relay stations (vulnerable far off points). 

The TFH955 is a reliable and secure means to 
provide communications over the sea and in 
areas where line-of-sight microwave links can- 
not be used it can be fitted into a transportable 
shelter. 

The TFH 1W-D2 terminal is the basic unit 
encompassing a two transmitter/receiver 
assembly in double frequency diversity. Trans- 
mitter output power is 1 watt. 

The solid-state terminal assembly fits into a 
cabinet able to house two additional receivers 
and linkage circuits for possible quadruple 
frequency and space diversity. Two transistor- 
ised amplifiers can be added in the uhf linkage 
cabinet to raise each transmitter output power 
over 7 watts. 

Added tube amplifiers permit an increase in 
transmitter power to 100 watts 1kW or 10kW. 
These amplifiers and power supplies are 
housed in separate cabinets. It is then called 
TFH955-D2(D4), 100 watts or TFH955-D2(D4), 
1kW. 

Coaxial cables link the equipment to 3-, 6-, 9-, 
12-, 18-, or 27-metre parabolic antennas, 
according to needs. 


TECHNICAL SPECIFICATION 

Frequency range: 830-960 MHz 

Capacity: up to 120 telephone channels 
Performance: CCIR, over dummy reference 
circuit 

Mode: frequency modulation 

Temperature range 

(operating) —15 to +45°C (—15 to +50°C for 
transistorised stages) 

(storage) —40 to +70°C 

Transmitter available output powers: 1W, 
7W, 100W, 1kW, 10kW 

Frequency stability: 2 x 10°° 

Frequency deviation: switchable from 50—- 
200MHz rms per channel at zero level 

Rated output impedance: 500, unbalanced 
Spurious transmission level 

(order 2) —60dB 

(order 3) —70dB 


FH700 Military Radio Link System 


The new generation of modular radio link system 
FH700 has been specially designed for all 
medium- and low capacity battlefield mobile 
networks. 

The equipment permits line-of-sight transmis- 
sion over 40km with 4 to 60 telephone channels 
in fdm or 24 telephone channels in tdm or 
equivalent (data, telegraphy, facsimile). It is 
particularly suitable as the framework of opera- 
tional tactical meshed networks. 

A transceiver consists of a common compo- 
nents units (cc) and a radio frequency unit (rf). 
The cc unit is common to the three frequency 
bands but changing the multiplex access mod- 
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TFH955 tropospheric scatter units (left) with TFH647 microwave link equipment (right) 


1W transmitter/receiver 


cabinet 
Height 220cm 
Width 58cm 
Depth 66cm 
Weight 310kg 


Receiver overall noise factor 

(without pre-amplification) 11dB 

(with transistor pre-amplification) 5dB 

If: 835 MHz 

Stability: 2 x 10~° 

Input impedance: 50, unbalanced 
Receiving threshold: relates to transmission 
parameters (capacity, frequency deviation) 
defining receiver if bandwidth 

Power supply and consumption 
(TFH955-D2-1W) 36V de (180W) or 48V dc 
(240W) or 127/220V single-phase (300VA), 50 
or 60Hz 

(TFH955-D2-7W) 127/220V, 
(380VA), 50 or 60Hz 
(TFH955—D2-100W) 220V, single-phase 
(800VA) and 220/380V, 3-phase (2.5kVA), 50 or 
60Hz 

(TFH955—D4-100W) 220V, single-phase 
(Q00VA) and 220/380V, 3-phase (2.5kVA), 50 or 
60Hz 

(TFH955-—D4-1kW) 220V, single-phase 
(1.6kVA) and 220/380V, 3-phase (10kVA), 50 or 
60Hz 


single-phase 


ule permits switching from analog to digital 
transmission. The controls are clustered on the 
front panel. The rf unit is specific to each 
frequency band. 

In operation the two units are stacked and 
joined by a connecting strip. The rf unit is 
connected to a cross-polarisation antenna 
specific for each band, via two coaxial cables. 

The FH700 system has been designed for use 
by operators with basic skill. 

The equipment is started up by selecting the 
frequencies. Local and remote adjustments are 
automatic. Local or on-line operational test 
points, maintenance test points and operational 
alarms are integrated in the units. 


uhf linkage cabinet 
(with 7W amplifier) 


amplifier cabinet 
(100W or 1kW) 


220cm 220cm 

58cm 160cm 

66cm 62cm 

365kg 520kg 
Antennas 


generally parabolic, with these diameters and 
gains (f=900MHz) 

(2m) 22.5dB/iso 

(3m) 26dB/iso 
(6m) 32dB/iso 
(9m) 36dB/iso 
(10m) 37dB/iso 
(18m) 42dB/iso 
(27m) 46dB/iso 


Manufacturer: Thomson-CSF, Levallois-Perret. 


The equipment is associated with antennas 
suitable for each frequency band (dihedral 
reflector for bands 1 and 2, parabolic reflector 
for band 3). 

The vertical antenna mast consists of quick- 
connect, tubular, stackable elements which can 
be deployed up to 17 metres in less than an 
hour. 

The FH700 system is usually powered from a 
22 to 30 volt dc source (power generating set, 
battery, thermo-electric generator, etc). 

The equipment may be fed with ac (220 volts, 
47 to 60HZz) through an additional mains power 
supply unit and an external source (power 
generating set, mains, etc). 
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TECHNICAL SPECIFICATION 

Frequency bands and number of channels 
(225-400 MHz) 1400 channels spacing 125kHz 
(400-960 MHz) 4480 channels spacing 125kHz 
(1350-2700MHz) 10800 channels spacing 
125kHz 

Minimum deviation between transmission 
and reception frequencies: 25 MHz 
Transmission capacity 

4-60 fdm telephone channels 

24 tdm telephone channels 

Mode: frequency modulation 

Base-band 

in fdm input Impedance 135 Q from 4-300 kHz 
base-band characteristics allow FH700 to be 
adapted to all fdm multiplex types currently 
used by armed forces (4, 12, 24, or 60 channels) 
in tdm single-rate of 1152 kbps (24 channels) 
Service channel: 300—2400HZ/calling fre- 
quency 1600Hz 

Transmitter power 

(225MHz) 15W 

(400MHz) 15W 

(400 MHz) 10W 

(600 MHz) 7.5W 

(960 MHz) 5W 

(1350MHz) 2.5W 

(2000 MHz) 2W 

(2700MHz) 1.5W 

Frequency accuracy: better than 10-5 
Receiver noise factor 

(225-400 and 400-960 MHz) better than 7dB 
(1350-2700 MHz) better than 7.5dB 
Acouracy of local oscillator frequency: better 
than 107 

Intermediate frequency: 70 MHz 

Power supply: 22/30V dc source or 220V 
+10%, 47-60Hz ac source through additional 
intermediate power supply unit 

Max output power: 250W 

Temperature range 

(operating) —40 to +55°C 

(storage) —55 to +70°C 


FH700 radio link system « 


Immersion 

(storage and transport) in water to 1m 
(operating) in rain 

Vibrations: 10-55Hz/0.7mm p-p 
Shock: 100 jolts/40g during transport 
Height: 640mm 

Width: 320mm 
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Depth: 310mm 
Weight: 45kg 


Manufacturer: Thomson-CSF, Levallois-Perret. 


Radio Link Equipment RL72 


The Radio Link Equipment RL72 is intended for 
use in fixed or mobile military networks. 

The equipment can be operated either from 
220-valt, 45 to 65Hz mains, or from a 48-volt 
floating battery (24-volt on request). If the mains 
fails, the equipment will be automatically 
changed over on to the battery to give uninter- 
rupted working. 

The flexibility of the mechanical design allows 
the assembly of the four units of the equipment, 
transmitter, receiver, base-band, power supply 
and synthesizer, either in four separate cases, or 
in a single standard 19-inch (48.3cm) rack. 


TECHNICAL SPECIFICATION 

Frequency range: 4400-5000 MHz 

Rf channels: 1200 

Channels frequency spacing: 0.5 MHz 
Tunability: 500kHz synthesizer steps 
Modulation: fdm (future option of pcm/delta 
modulation) 


Microwave Receiver JAN/GMD-1A 


Component Parts are Antenna JAS-462A, 
Receiver JR-301B, Rotating Stand Control 
JC-578A, Stand JAB-159B JC-577B. 


TECHNICAL SPECIFICATION 

Frequency band: uhf 

Receiver: superheterodyne 

Antenna: single dipole parabolic scanning sys- 
tem 

Power source: 50/60Hz ac, 100V 


Manufacturers: Kobe Kogyo, Nihon Denki, 
Kokusai Denki, Meisei Denki. 


ITALY 


Base-band frequency range 
Base-band impedance 


If bandwidth 15MHz 
Pilot frequency (CCIR rec) 1499 kHz 
Pilot level —10dBmO 


Synthesizer frequency stability: 1 x 10~° 
Number of voice channels 

(high capacity) 300 

(low capacity) 24 

Power supply: 220V dc +10%, 50Hz +10%, 
A48V dc +10% 

Temperature range: —30 to +55°C 

Relative humidity: 0-95% 

Transmitter output impedance: 500 coaxial 
Output power: =27dBm 

Attenuation of spurious: —60dB 

Power consumption: approx 30W 

Receiver input impedance: 50 © coaxial 


JAPAN 


Multiplex Communications Equip- 
ment J/FRQ-3 

Component parts are radio equipment NRT-A/ 
FRQ, telephone terminal equipment NTA-6/ 
FRQ, Switching Equipment NC-18/FRQ, 
Antenna Equipment one 8-element folded 
antenna. 


TECHNICAL SPECIFICATION 
NRT-A/FRQ 

TRANSMITTER 

Frequency band: uhf 
Modulation: XTAL, PM 
Output power: >10W 
Power source 

50-60 Hz 

100-120V or 200-240V 
800VA 


60-1300 kHz 
(unbalanced) 75 


6-108 kHz 
(balanced) 150 
3MHz 

304 kHz 
—10dBmO 


Noise figure: <10dB 

If centre frequency: 7OMHz 
Power consumption: approx 20W 
Height: 300mm 

Width: 567mm 

Depth: 390mm (with cover) 


OPERATIONAL SPECIFICATION 

This radio link fully meets Military Specifications 
to Finabel Recommendation No. 17.E.1 class 3 
for transportable equipments. 


Manufacturer: Marconi Italiana, Genoa, Italy. 


RECEIVER 
Frequency band: uhf 

Receiver control: XTAL double 
superheterodyne 

Receiver input power: 30-70dB (OdB=1 nV) 


NTA-6/FRQ 

Phone lines: 6 channels (may be extended to 
12) 

Audio frequency: 0.3-3.4Hz 

Propagation band-limits: 12-60Hz 

Power source 

50-60 Hz 

100-120V, 200-240V 

210VA 

Automatic switching time: 400ms 


Manufacturer: Fujitsu. 
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O/H Multiplex Communications 
Equipment 

Component parts are transmitter equipment 
NT8-11, receiver equipment NR15—16, com- 
bined receiver equipment NCV16-17, phone 
line modulator equipment NMD10-12. 

Carrier current supply is equipment NCV18-21 
and repeater NTA22-23. 


TECHNICAL SPECIFICATION 
TRANSMITTER EQUIPMENT 
Frequency: uhf 

System: ss-fm 


Transmitter output power 

(NTA, 9) 100W 

(NT10, 11) 15W 

Relay system: video relay system 
Power source 

50-60 Hz (NT8, 9) 2kVA 

(NT10, 11) 1.2kVA 


RECEIVER EQUIPMENT 

Frequency: uhf 

System: ss-fm 

Demodulation system: phase-locked loop 
detection system 

Power source: 50-60Hz 200V 


Mini-Link 13 Radio Link 


Mini-Link 13 is a complete duplex microwave 
radio-link terminal in one package including 
antenna, receiver, transmitter, modulator, 
demodulator and power supply. It can carry any 
signal in the 10Hz to 3MHz base-band range. 
The signals can be high-rate pcm data signals, 
video signals or fdm multiplex signals (1 to 120 
telephone channels). 

Applications include short-haul telephony 
and video transmission for defence and civilian 
authorities. 

The electrical design takes advantage of the 
latest microwave technology resulting in a vary 
low complexity. The transmitter consists of a 
base-band amplifier and a modulated cavity 
stabilised diode oscillator with one output stage. 
The output stage is a wide-band, high-power 
diode amplifier. Compared with earlier genera- 
tions of transmitters the number of components 
has been reduced by a factor of 10. The receiver 
local oscillator is identical to the transmitter 
oscillator except for the modulation circuit. 

The mixer and branching circulators are built- 
in stripline technolology. Integrated circuits are 
used at base-band and if frequencies. 

The power supply can be fed with 24 or 48 volt 
dc or ac. 

The mechanical design is based on a fully 
integrated design principle. All units are 
mounted in a durable frame which is cast in 


SWEDEN 


aluminium with a removable rear lid and the front 
consists of a flatplate array antenna. The frame 
is provided with a tubular fixture through which 
all cables to the equipment pass. 

The installation is extremely simple due to the 
compact design. A screwdriver and a spanner 
are the only tools necessary to mount mini-link 
13 on a tube post or a mast. If mini-link is 
mast-mounted, the mast does not need strong 
supports since the weight and windload of the 
link are low and the necessary pointing accu- 
racy is only a few degrees. 


TECHNICAL SPECIFICATION 
Frequency range: 12.75-13.25GHz 
Frequency stability: +1 MHz 
Receiver bandwidth: 5MHz 
Output power: 150mW 

Noise figure: 11dB 

Temperature range: —30 to +60°C 
Antenna gain: 28dB 

Beamwidth: 7° 

Base-band frequency range: 10Hz—-3MHz 
Impedance: 75Q unbalanced 
Voltage: 24 or 48V, ac or dc 
Power consumption, max: 60VA 
Height: 47cm 

Width: 47cm 

Depth: 25cm 

Weight: 20kg 


Manufacturer: Telefonaktiebolaget L M Erics- 
son, Stockholm. 
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COMBINED RECEIVER EQUIPMENT 
Power source 

50-60Hz, 200V +2% 
(NCV 16) 0.8kVA 

(NCV 17) 1kVA 


CARRIER TELEPHONE EQUIPMENT 
Propagation method: carrier wave suppres- 
sion single sideband 

Phone lines: 60 channels 


Manufacturer: Nihon Denki. 


Mini-link 13 antenna unit 


Microwave Station MT4 FDM/TDM 


This equipment is used for narrow-band mic- 
rowave transmission systems. It is suitable for 
fixed and mobile operation with armed forces 
and civil defence organisations. 

With its extremely simple method of channel 
selection it offers considerable freedom in plan- 
ning the networks, permitting concentration at 
important points and the transmission of speech 
or data, by combining with either tdm (time- 
division multiplex) or fdm (frequency-division 
multiplex) equipment. 

Operating in the tdm mode, transmission of a 
multiplexed (and if necessary ciphered) signal 
with 512 or 576 kilobit per second transmission 
rate is possible. On request, transmission rates 
of 1024 or 1152 kilobits per second can be 
provided. 

Operating in the fdm mode, the transmission 
band ranges from 12 to 60kHz. Thus up to 12 
telephone channels can be transmitted simul- 
taneously. The distance between two stations 
which can be more than 100km is usually only 
limited by line-of-sight conditions. 


SWITZERLAND 


TECHNICAL SPECIFICATION 
Temperature range: —25 to +55°C 
Altitude above sea level: 0-3800m 
Relative humidity: 0-95% 
Frequency allocation 


Frequency bands band range (MHz) 
MT4 fdm/tdm 

1 A 7780-7819 

B 7940-7979 

2 A 7820-7859 

B 7980-8019 

3 A 7860-7899 

B 8020-8059 

4 A 7900-7939 

B 8060-8099 


Channel spacing: 1 MHz 

Duplex spacing: 160MHz 

Oscillator stability within temperature range: 
+1 x1075 

Base-band characteristics 

Type of modulation: fm 

Transmission capacity 

(fdm-mode) 0.3-60 kHz 

(tdm-mode) 512-576 kbps (on request 1024 or 
1152kbps) 


Transmission quality for fdm mode 

(s/n ratio) >45dB (12 channel transmission) 
(system value) >138dB (12 channels) 
Transmission quality for tdm mode 

Error rate for system-attenuation 

(80dB) <10~§ 

(102dB) <10~% 

Battery/mains operation: automatic switch- 
over to battery if mains fail 


“Battery operation 


(fdm-mode) 24V dc/20W 
(tdm-mode) 24V dce/26W 

Mains operation: 220V ac/45VA 
Transmitter output power: 
(—13dBW) 

Receiver noise factor: <14dB 

If frequencies: 77 and 10.7MHz 
If bandwidth (—3dB): +700kHz 


>50mW 


Manufacturer: Brown, Boveri and Company 
Limited (BBC), Baden. 
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Tactical Field Multi-channel Radio 
Type MH191 


The MH191 equipment has been developed to 
meet the pressing demand for short-haul 
small-capacity field radio in the 70 to 100MHz 
band. 

The type MH191 field radio can be fed either 
from the 110/220 volts, 45 to 65Hz mains (or 
generator set) or from a 24-volt floating storage 
battery. Continuous power operation is possible 
as the radio set can be energised by two such 
sources connected in parallel through an auto- 
matic change-over device, the battery source 
being normally used as standby. 

The radio set and the telephone multiplex can 
also be installed at separate sites, using a twin 
pair cable as base-band bearer. The order-wire 
circuit built into the radio set has been designed 
to permit omnibus connections between the 
stations. 

Service connections between a radio set and 
the corresponding telephone multiplex set, 
where these are installed at different stations, 
can be made over the phantom circuit obtained 
from a quad of twin pair cable by the insertion of 
a telephone set at either terminal stations. 

The antennas can be installed at a distance 
from the radio equipment on a single mast or 


Microwave Radio Link Equipment 
Type MH170 


This equipmentis particularly intended for use in 
mobile or fixed military networks. It has been 
engineered in such a way that it may be supplied 
either in three separate containers or in fixed 
19-inch (48-cm) racks. Traffic capacity of the 
equipment is up to 300 channels fdm or up to 24 
channels pcm. 

Automatic change-over switching can be 
provided. Where service and standby links 
operating on the same frequency are required, 
the equipment can be fitted with a very fast 
electronic antenna switch. 


TECHNICAL SPECIFICATION 
Frequency range: (MH1 70) 4400-5000 MHz in 
three 200 MHz sub-ranges 


Microwave Link System Type 14000 


The Type 14000 radio relay is solid-state mic- 
rowave link equipment, operating in the 6-, 7- or 
8-GHz bands. This flexible and compact system 
includes 960 telephone channels per radio- 
channel on long-haul trunk routes and rugged 
modular lightweight basic units and sub-units. 
The modular construction also allows packag- 
ing to suit the installation, sealed units for 
mast-head mounting or hostile environments, 
rack-mounting for conventional indoor installa- 
tions. In all cases units are readily portable. 
Travelling-wave amplifier output stages are fit- 
ted when appropriate for common-carrier inte- 
grated systems. 

Systems include all the automatic switching, 
supervisory and control facilities needed, plus 
associated hardware such as duplexers, aeri- 
als, mast and power supplies. The equipment is 
equally suitable for use unattended in both 
national networks and private systems. 


Transportable Tropospheric Scatter 
Transmitter Amplifier (H3742) 


The H3742 transportable air-cooled 1 kW trans- 
mitter amplifier, operating in the 4.4 to 5GHz 
frequency band, is designed for military con- 
tainer installation. 


MICROWAVE AND TROPO-SCATTER/UK 


UNITED KINGDOM 


separate supports according to the installation 
requirements. 

At repeater stations the radio equipments can 
be arranged in any desirable way, eg stacked, 
side-by-side, or back-to-back. 

The cover houses the telephone handset, the 
supply and connecting cable, operating tool 
bag and instruction book. 

The transit fibreglass case is equipped with 
carrying straps and with sturdy rubber corner 
protectors on which the case may stand during 
operation. 


The transceiver construction is modular, and 
is subdivided into replaceable sub-assemblies 
to simplify maintenance and repair. Wide use of 
printed circuits and integrated circuits is made 
in sub-assemblies to ensure reliability under 
severe environmental and operational condi- 
tions. The sub-assemblies are connected 
together by very short cables, plug and socket 
connections. The various controls are all ration- 
ally arranged on the front panel according to 
their functions. 


TECHNICAL SPECIFICATION 
Frequency range: 70-100 MHz 
Rf channels: 1200 

Frequency spacing: 25kHz 
Tuning: with synthesizer 


Frequency stability: +2 x 105 

Temperature range: —30 to +55°C 

Capacity 

(fdm) up to 300 channels 

(pcm) 12 or 24 channels 

Power output 

(MH170) 1W (nominal) 

Intermediate frequency: 70MHz 

If bandwidth 

(up to 120 channels 3dB) 3.4MHz 

(up to 300 channels 3dB) 10MHz 

Power input 

(mains) 220V or 110V single-phase ac (approx 
90VA) 

(batiery) 24V dc +5 to —3V dc (approx 70W) 
IN TRANSPORTABLE ARRANGEMENT 

one transceiver in 3 cases, ACO unit in 1 case, 
dimensions of each case: 


These links are widely used by the British 
military for secure multi-hop speech networks 
and the transmission of long-range surveillance 
radar data. 

Repeaters can be either fully-demodulating, 
or non-demodulating with below base-band 
drop and insert facilities, one-way, two-way, with 
and without spurs, etc. 

Service-band and supervisory facilities permit 
(in addition to normal automatic switching, 
fault-reporting and so on) overall control and 
monitoring of the link system from one or more 
control centres. 


TECHNICAL SPECIFICATION 

TYPE 14000/960 

Equipment type: heterodyne, solid-state, fm 
Radio frequency range: 5.85-8.5 GHz in vari- 
ous bands to suit CCIR, or similar, frequency 
plans 

Frequency stability: better than 2.5 x 105 over 
50°C range 

Type of transmission: F2, F3, F8 and F9 


It has been developed from an established 
range of Marconi tropospheric scatter transmit- 
ter amplifiers and is capable of extended con- 
trol. 

Special emphasis has been given to reliabil- 
ity, ease of operation and access for mainte- 
nance. With the exception of klystron, blowers 


Operation: duplex 

Order wire: with signalling at 1600Hz and 
built-in monitoring loudspeaker 

Power supply: 110/220V ac 10%; 47/63Hz or 
24V dc (21.5-30V) with automatic changeover 
Consumption: transmitter 9OW, receiver 10W 
(dc power supply) 

Rf power: 25W +1dB 

Frequency stability: +2 x 10° (—31 to 
OD .e) 

Type of modulation: fm 

Temperature range: —40 to +55°C 

Relative humidity: 95% 

Max altitude operable: 5000m ASL (15 OOOft) 
Max altitude air-transportable: 9000m ASL 
(27 OOOft) 

Height: 300mm (11.8in) 

Width: 567mm (22.3in) 

Depth 

(with cover) 390mm (15.3in) 

(without cover) 323mm (12.7in) 

Weight (cabinet fitted with shock-damping 
devices): 30kg (66Ib) 


Manufacturer: Marconi Communication Sys- 
tems Limited, Chelmsford, Essex. 


Height: 567mm (23in) 

Width: 300mm (12in) 

Depth: 323mm (13in) 

Weight 

(transceiver) approx 40kg (88Ib) 
(ACO unit) approx 20kg (44\b) 


IN FIXING ARRANGEMENT 
Rack: 480mm (19in) 

Overall height: 670mm (27in) 
Weight 

(transceiver) 60kg (132!b) 
(ACO unit) 20kg (441b) 
Overall height: 233mm (9.3in) 


Manufacturer: Marconi Communication Sys- 
tems Limited, Chelmsford, Essex. 


Base-band capacity 

(traffic) 960 telephone channels or equivalent 
data 60-4028 kHz (base-band to 12kHz avail- 
able) input level 14.8dBmO equivalent 
(service-band) 30Hz-6kHz or 60kHz as 
appropriate, plus cp at 8.5 MHz 

Base-band gain/frequency: flat to +0.5dB, 
60-4028kHz 

Base-band gain/time: stable to +0.25dB per 
day and to +0.5dB per month 

Cooling: natural convection only 
Temperature range: any 50°C range between 
—20 and +50°C 

Humidity: up to 100% 

Power input: 24V —10%, +20% dc or 48V 
+10% dc or 110/250V +10%, 50/60Hz ac 
Consumption: load on raw 24V supply for 
typical 2-way duplicated full drop solid-state 
terminal (ie 2 modulators, 2 transmitters, 2 
receivers, 2 demodulators, etc) approx 180W 
including power unit losses 


Manufacturer: Ferranti Limited, Edinburgh EH4 
4AD. 


and main contactors, solid-state devices are 
used throughout the equipment. The power 
supplies include generously rated transformers 
and wound components to avoid hotspots and 
the internal high-capacity low-speed cooling 
fans have a high mean time before failure to 
ensure reliability. The klystron output circuit 
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includes a flexible waveguide section to prevent 
stresses during transit and the klystron assem- 
bly is readily accessible for replacement, with 


tuning controls conveniently located on the front _ 


panel. 

The amplifier is contained in a low-line cabinet 
1245mm (4ft 1in) high, suitable both for con- 
tainer installation on resilient mounts and for 
static installation. Alternative air inlet and 
exhaust duct positions ease container installa- 
tion design. 

The amplifier uses the Varian Klystron Type 
VA888D, or equivalent with 1 kW of output avail- 
able over the 4.4 to 5GHz frequency range. A 
variable attenuator at the input allows the appli- 
cation of various input levels. 

The automatic starting sequence, automatic 
shut-down protection circuits and safety inter- 
locks ensure reliable service, simplicity and 
safety of operation. 
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TECHNICAL SPECIFICATION 

Frequency range: 4.4-5 GHz 

Cw output power: 1kW (at output flange of 
klystron at nominal mains voltage). Variable 
down to 0.1kW by input attenuator 

Minimum gain: 40dB 

Bandwidth: 7 MHz to —3dB points 

Starting time: 3 minute filament heating time 
required before HT can be switched on. Full 
performance achieved 10 minutes from start 
Power supply: 3-phase 4-wire, 380/400/415/ 
440V +10% 

Frequency 47-63Hz 

HT supply peak demand, due to inrush 
Power consumption: 5.5kVA at 0.9 power 
factor 

Personnel safety: X-ray radiation <0.6mR/h 
Microwave radiation: 10 mW/cm 

Vehicular installation: fixings provided for 
attachment of suitable resilient mounting to meet 
the relevant section of DEF STAN 07.55 Part 2 
Sec 1/1 


aula 


Temperature range 

(operating) —32 to +52°C 

(storage) —34 to +71°C 

Humidity: 95% at 40°C, 30% at 50°C 

Klystron: Varian type VA888D 

Mtbf 

(battlefield mission) 4500h with klystron 
6300h without klystron 

(maintenance mission) 3430h with klystron 

4350h without klystron 

Height: 1245mm (49in) 

Width: 834mm (33in) 

Depth: 610mm (24in) 

Weight (including klystron): 270kg (590Ib) 


Manufacturer: Marconi Communication Sys- 
tems Limited, Chelmsford, Essex. 


UNITED STATES OF AMERICA 


AN/TRC-170 Tactical 
Tropospheric Scatter 


Digital 


The family of three AN/TRC-170 (Set V1, Set V2 
and Set V3) radio terminals for tactical military 
microwave communication employ adaptive 
digital modulation techniques for line-of-sight or 
tropospheric scatter paths of typically 200 miles 
(320km) length. They will provide high capacity 
backbone and spur links for C% systems in 
accordance with the Tri-Tac system architec- 
ture. 

Each terminal provides a complete troposcat- 
ter terminal including antenna, multiplex and 
orderwire facilities, and will operate compatibly 
with all members of the family. They are all 
suitable for use in tactical environments and can 
be shipped by military or commercial transport. 
Installation and recovery do not require special 
tools and set-up and take-down times range 
from two to four hours. The sets can be operated 
on their transport vehicles and high wind and 
lightning kits are available for extreme condi- 
tions. They can be adapted to provide service at 
alternative data rates or with different arrange- 
ments of digital group multiplex equipments. 
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GENERALIZED AVAILABILITY 


RANGE — MILES 


GENERALIZED AVAILABILITY 


AN/TRC-170 set V1 


Set V1 is the most powerful in the family, with 
two klystron power amplifiers rated at 10kW 
maximum rf output. It uses quadruple diversity 
receivers with low-noise fet amplifiers, and dual 
space diversity 15-foot (4.5-metre) parabola 
antennas. Set V2, with two klystron power ampli- 
fiers rated at 2kW maximum output is designed 
to operate over a 150-mile (240km) path. It has 
dual space diversity 9% foot (289cm) parabola 
antennas. V3, designed for 100 mile (160km) 
paths, also has 9% foot (289cm) parabola 
antennas and a single 2kW amplifier. 


ANI/TRC-170 set V2 
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TECHNICAL SPECIFICATION 

Frequency range: 4.4-5GHz 

Frequency control: frequency synthesizer, 
rubidium reference, 100kKHz spacings 
Occupied bandwidth: 3.5—7 MHz 


Traffic Capacity (kbps) 128 256 512 1024 1536 


(channels at 32kbps) — 
(channels at 16kbps) 7 
Transmitter output 

(V1) 2 x 6.6kW 

(V2) 2 x 2kW 

(V3) 1x 2kW 

Receiver noise figure: 3dB 
Antennas 

(V1) 2 x 15ft (4.5m) 

(V2 and V3) 2 x 9¥aft (2.9m) 
Diversity 

(V1 and V2) quad 

(V3) dual 

Prime power 

120/208 V, 50/60/400 Hz 

(V1) 6BOkKW (V2) 25kW (V3) 10kW 
Temperature range: —46 to +52°C 
Humidity: suitable for tropical use 
Altitude: 10 000ft (000m) 
Transport and package 

(V1) S280 shelter or MX-4521 pallet 
(V2) S280 shelter only 

(V3) S250 shelter or M116A1 trailer 
Weight 

(V1) 12 000Ib (5443kg) 

(V2) 6000!b (2720kg) 

(V3) 5000 Ib (2260kg) 

Set-up time 

(V1) 4h 

(V2 and V3) 1h 


Manufacturer: The Raytheon Company, Sud- 
bury, Massachusetts. 


Megabit Digital Troposcatter Sub- 
system (MDTS) MD-918/GRC 


The Megabit Digital Troposcatter Sub-system 
(MDTS) is a high-speed digital modem provid- 
ing datarates up to 12.552 Megabits per second 
over digital troposcatter communication links. 
The MDTS offers the highest data rate available 
for digital troposcatter applications. 

Designed, developed and manufactured as 
part of Tri-Tac under programme management 
by the DCS (Army) Communications Systems, 
this modulator-demodulator (modem) equip- 
menthas demonstrated its ability to transmit 192 
digitised voice channels up to 150 nautical 
miles; or 96 digitised voice channels over 
troposcatter links up to 250 nautical miles. This 
performance represents an eight-fold increase 
over the 24-channel capability of present 
equipment due to the fading and multi-path 
characteristics of the troposcatter medium. 

The MDTS employs an adaptive feedback 
equalisation technique invented by Signatorn, 
Inc of Lexington, a major subcontractor to GTE 
Sylvania on this programme. 

The MTDS accepts digital data from single or 
dual multiplexers, integrates a 64 kilobit per 
second digital orderwire data stream, applies 
this information as 4 psk modulation of a 7OMHz 
if carrier and delivers a spectrum controlled 
output to two pardillel exciter channels for quad- 
rature diversity. 

The demodulator portion accepts 7O0MHz 
inputs from four parallel diversity receivers, 
individually equalises each channel and selects 


AN/GRC-143 Troposcatter System 


The use of the AN/GRC-143 radio set in the 
single stack AN/TRC-112 or the dual stack 
AN/TRC-121 pcm cable terminals satisfies US 
Army requirements for multi-channel tropos- 
pheric scatter communications within the field 
army without the necessity of installing a large 
number of intermediate repeater stations. Pack- 
aged in their respective S-250 and S-280 shel- 
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GENERALIZED AVAILABILITY 


ANI/TRC-170 set V3 


the strongest signal at any instant for presenta-— 
tion to the demodulator. 

A backward filter removes the effects of 
intersymbol interference (ghosting) and sup- 
plies an error signal back to the forward filters for 
adaptive equalisation. 

A demultiplexer then separates the digital 
orderwire from the main data stream and pro- 
vides digital output to the orderwire and single or 
dual multiplexer equipments. 

The demodulator automatically switches to a 
narrow-band auxiliary orderwire system (64 
kilobits per second), as amaintenance channel, 
when the wide-band data link is not available. 

The MDTS has on-line performance monitor- 
ing equipment offering continuous indication of 
probability of error, signal strength and signal- 
to-noise ratio on each of the incoming channels 
and a fault location and isolation system (bite) 
which localises failed components to a replace- 
able card level. 


TECHNICAL SPECIFICATION 

Data rates: variable up to 12.5 Mbps 

If outputs: 2 at 7OMHz (10 or 15MHz bw) 

PC cards: 60 cards (5 x 10in/12.7 x 25.4cm) 
of 37 types 

Weight: 520Ib (235.8kg) 

Input power: 120V ac +10%, 50-60Hz, 
1000VA 

Cooling: forced air by integral blower 

Height: 66in (167.6cm) 

Width: 24in (60.9cm) 

Depth: 26in (66cm) 


ters, these assemblies comprise a part of the 
AACOMS network. These shelters use the AN/ 
TRA-37 antenna system. 

The AN/TRC-112 terminal utilises two 10-foot 
(3-metre) segmented parabolic antennas, two 
15-foot (4.5-metre) sectional guy masts, dual 
polarised space diversity feedhorns, ancillary 
gear and a transit frame for storage and trans- 
port. 


MD-918/GRC tropo sub-system 


Manufacturer: GTE Sylvania, Needham 


Heights, Massachusetts. 


The AN/TRC-121 uses a second set of the 
above antenna group in a larger transit frame to 
provide a dual pcm cable terminal with radio 
repeater capability. 

In both shelter configurations the combiner 
(digital data modem) equipment integral to the 
AN/GRC-143 radio set provides a unique direct 
interface with the Army pcm cable systems. 
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Itis a general-purpose, frequency-modulated 
tactical radio set which operates in the 4400 to 
5000MHz frequency range with a cw power 
output of one kilowatt. 

The basic AN/GRC-143 radio set consists of 
three cabinets of equipment: transmitter 
T-961/GRC-143, power amplifier AM-6090/ 
GRC-143, and receiver R-1287/GRC-143. 

Included in the transmitter T-961 are a com- 
plete order wire terminal, a radio test set and a 
digital data modem which performs functions 
previously assigned to multiplexer set TD-204 
and multiplexer set TD-202. 

The radio set may be used for diffractive and 
tropospheric scatter modes of propagation at 
ranges to 100 miles (160 kilometres). It is 
compatible with standard pcm multiplexers 
such as the TD-352 and TD-660 for 12 or 24 
channel operation. 

Two identical synthesizers are used as the 
frequency source for both the transmitter and 
receiver which enable the selection of any one of 
6001 rf channels. Single conversion receivers 
are provided with tunnel diode amplifiers for an 
overall receiver noise figure of better than 
5.5dB. 

The total power consumption for the complete 
radio set is 6kW. With substitution of fans and 
blowers, the radio set may operate from a 400 Hz 
source. The radio set may be supplied to 
operate, if required from a 120/208 volts ac, 
three-phase power source. 

A number of systems have been supplied to 
the US Army and in 1974 the Royal Netherlands 
Army ordered several million dollars worth of the 
equipment. 


Microwave Radio Terminal CXL 


The CXL-terminal family of equipment consists 
of micro-miniaturised microwave communica- 
tions terminals available in manpack and rack 
mount configuration designed to provide quick 
reaction, line-of-sight facilities under various 
field conditions. The units are completely solid- 
state and make extensive use of thick film and 
monolithic circuit technology. To provide 
optimum service, several configurations of the 
terminal have been designed to increase the 
practical and economical usage of microwave 
radio communications. 

The basic configuration consists of a radio 
transmitter, receiver, branching filters, power 
supply and antenna, all packaged in a rugged 
manpack portable case which is tripod 
mounted. The system is normally installed and 
operating, including sighting opposite terminal, 
in less than five minutes. 

Provision has been made in the terminal 
product line for interfacing with larger elevated 
antennas for increased range or signal strength. 
The rear face is replaced by a cover with a 
waveguide output flange and the larger anten- 
nas are designed to be mounted on a quick 
erect mast, normally assembled with a breech- 
loaded mast launcher, Type AB-577 or equival- 
ent, as well as tower structures such as the 
AB-216 or equivalent. 


AN/GRC-144 Troposcatter System 


The employment of the AN/GRC-144 radio set in 
the AN/TRC-138 terminal satisfies US Army 
requirements for multi-channel line-of-sight 
communications within the field army's high- 
channel capacity Army Area Communications 
System (AACOMS). 

Radio repeater set AN/TRC-138 is a com- 
plete, transportable tactical radio repeater set. It 
consists of three AN/GRC-144 radio sets (includ- 
ing three 4% foot (137 cm) antennas mounted on 
50 foot (15.2-metre) masts), pcm equipments, 
and ancillary items packaged in an S-280 shel- 
ter. Its main use is as a simultaneous 48/96 
channel pcm radio repeater and 48/96 channel 
pcm radio-to-cable repeater. Arranged as an 
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TECHNICAL SPECIFICATION 

TRANSMITTER 

Frequency range: 4.4-5 GHz 

Output power: 150mW minimum (coaxial) 
Local oscillator frequency range: 4.55— 
4.85 GHz 

Input impedance: 50 © 

Modulation: fm 

Base-band input: multiplex and order wire 
signals 

Power requirements: 3A, 
single-phase, 47.5-63Hz 


115V ac +5% 


RECEIVER 

Frequency range: 4.4-5 GHz 

Input vswr: 1.5 max 

Noise figure (with pre-selector): 5.5dB max 

Intermediate frequency: 70 MHz 

Outputs: 50 +10% output containing; order 
wire and pcm multiplex 

Output level: 1V peak-to-peak 

Power requirements: 2.3A 115V ac +5%, 
single-phase, 47.5-63Hz 


AMPLIFIER 
Frequency range: 4.4-5 GHz 

Power output: 1kW 

Power gain: 45dB for 9MHz bandwidth 
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Spurious radiation: 80dB below carrier level 
Input power: 0-50 mW 
Power requirements: 230V ac, +10%, single- 
phase, 3-wire, 50-60Hz 


OVERALL RADIO SET 

Frequency range: 4.4—-5 GHz 

Rf channels: 6001 channels equally spaced 
Modulation type: fm 

Operating modes: 12 and 24 channel pcm 
Receiver noise figure: 5.5dB 

Diversity: dual space diversity 

Traffic handling capacity: 12 or 24 voice 
frequency channels by pcm plus order wire 
Power requirements: 115/230V ac +10% 
single-phase, 47.5-63Hz 


Manufacturer: ITT Defense Communications 
Division, Nutley, New Jersey. 


Transmitter Receiver Amplifier 
radio T-961/GRC-143 radio R-1287/GRC-143 power AM-6090/GRC-143 
Height 33in (83cm) 33in (83cm) 36in (91cm) 
Width 17in (43cm) 17in (48cm) 17in (43cm) 
Depth 14in (85cm) 14in (85cm) 21.5in (64cm) 
Weight 159lb (72kg) 178|b (80kg) 376|b (170kg) 


The US Army field tested the CXL-5 manpack 
terminal in South-east Asia, and the US Air Force 
evaluated this equipment at Eglin Air Force 
Base. 

All tubes, blowers, and klystrons normally 
associated with microwave terminals have been 
eliminated. Circuit functions are modularised in 
monolithic, thick film, and miniature microwave 
components. 

Receiver systems consist of an rf and lo 
assembly and anif bb assembly. Each system is 
a micro-miniaturised superheterodyne receiver 
with a 70-MHz if frequency. The local oscillator 
system is crystal controlled and provides a 
stability of 0.005 per cent. Stabilities of 0.002 or 
0.05 per cent are available on option, 

Each transmitter system consists of the multip- 
lier convertor assembly, modulator assembly, 
and automatic frequency control assembly. The 
crystal-controlled solid-state local oscillator 
develops an output power of one watt nominal, 
which is mixed with a 319MHz modulator to 
produce 125 milliwatts of transmitted power. 
The modulator frequency is automatically con- 
trolled via a crystal reference using digital tech- 
niques. 

The manpack CXL-5 system is supplied with 
an integral antenna system consisting of diplex- 
ing circulator, 14-inch (85-cm) parabolic dish 
and feed assembly. This linearly polarised sys- 
tem provides 25dB gain nominally with a 
seven-degree beamwidth. 


asynchronous data modem (adm), the AN/ 
GRC-144 radio can be employed in the AN/ 
TRC-138 shelter as an adm cable terminal or an 
adm radio repeater capable of operation with 
asynchronous digital combiners (adc). The adc 
has application in the video routeing concept for 
AACOMS. It provides a more flexible communi- 
cations system by the asynchronous combining 
of up to eight 12-channel pcm groups from a 
TD-660 multiplexer into a 48- or 96-channel data 
stream. 

The AACOMS adc subsystem is configured to 
interface with the AN/GRC-144 radio set to 
provide for the processing of 48/96 channels of 
adc data. The interface is accomplished 
through the adm in the transmitter radio cabinet. 

The AN/GRC-144 radio set can also be emp- 
loyed in a multiplex terminal to provide a direct 


ITTDC terminals are designed to interface at 
both if and base-band with existing microwave 
line-of-sight and tropo systems such as: radio 
sets AN/GRC-66,-144,-143; AN/TRC-66,-97,- 
112,-129; AN/FRC-123 and fdm multiplexers 
AN/FCC-17,-18; AN/MCC-12; and pcm multip- 
lexers AN/TCC-44,-45,-46, and -47. 


TECHNICAL SPECIFICATION 

Frequency band: 7.125-8.4 GHz 

Output power: 125mW, solid-state to antenna 
system 

Frequency stability: crystal-controlled to 
0.005%, 0.002%, or 0.05% (also available with 
frequency synthesizer) 

Receiver noise figure: <10dB 

Spurious rejection: better than 60dB at fre- 
quencies >100MHz from operating frequency 
Prime power 

internal battery 

power supply 117 +10% V 50-60Hz or 24V dc 
Weight (excluding power supplies) 

50/b (22kg) nominal 

including power supplies weighing 10-15!b 
(4.5-6kg) depending on application 
Antennas: standard parabolic dish or planar 
array antennas, 25dB gain, or any standard 
parabolic or horn antenna with adapter 
Temperature range: —29 to +55°C 


Manufacturer: |TT Defense Communications 
Division, Nutley, New Jersey. 


interface with army pcm multiplexers. 

It is a general-purpose, frequency-modulated 
tactical radio set which operates in the 4400 to 
5000MHz frequency range with a cw power 
output of 0.25 watts, minimum. 

The basic AN/GRC-144 radio set consists of 
two cabinets of equipment: transmitter T- 
1054/GRC-144 and receiver R-1467/GRC-144. 

Included in the transmitter T-1054 are a com- 
plete order wire terminal, a radio test set and a 
digital data modem. The digital data modem is 
functionally equivalent to multiplexer set TD-204 
(commonly called a pcm cable combiner) and 
multiplexer set TD-203 (commonly called a radio 
combiner). All equipment is solid-state. 

The digital data modem and the radio are also 
designed to provide the additional characteris- 
tics required for reconfiguration to a 48/96- 
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channel asynchronous data modem operation. 
The reconfigured AN/GRC-144 processes 
inputs to and from a local asynchronous digital 
combiner or aremote adc. The interconnections 
between the adc and the admis via up to 5 miles 
(8km) of CX-11230 cable at up to 5 Megabits per 
second bit rate for 48 or 96 voice channels. 

Two identical synthesizers are used as the 
frequency source for both the transmitter and 
receiver which enable the selection of any one of 
6001 rf channels. Single conversion receivers 
are provided with tunnel diode amplifiers for an 
overall receiver noise figure of better than 
o,00B: 

The primary power source is specified as 115 
volts ac, 50/60 Hz, single-phase. The total power 
consumption for the complete radio set is 700 


AN/WLR-8 Microwave Receiving 
System 


AN/WLR-8 is an advanced threat early 
warning/surveillance microwave receiving sys- 
tem, designed and manufactured by the GTE, 
Sylvania. It recently underwent technical and 
operational evaluation aboard the nuclear- 
powered aircraft carrier USS Enterprise at the 
naval air station in Alameda, California. A con- 
tract for the design and manufacture of six 
systems was placed in 1971. Details of the 
system are classified. 

Designated AN/WLR-8, the computer- 
controlled tactical equipment was developed for 
the Naval Electronic Systems Command, 38 of 
which are to be supplied with spares and 
software. 

The system consists of a remotely located 
tuner rack and a control console. One operator 
controls the system using a console keyboard 
and alpha-numeric display. The display indi- 
cates system status in various modes of opera- 
tion as well as the characteristic of detected 
signals. 


Manufacturer: GTE Sylvania, 77 A Street, 
Needham Heights, Massachusetts. 


AN/WLR-8 control console undergoing test 
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watts. With substitution of fans and blowers, the 
radio set may operate from a 400Hz source. 

The radio set may be supplied to operate, if 
required, from 120/208-volt ac, three-phase 
power source. 

The system first entered service with the US 
army in 1976 as a replacement for the AN/ 
GRC-147 with orders to date in excess of 600. 


TECHNICAL SPECIFICATION 

TRANSMITTER 

Frequency range: 4.4-5 GHz 

Output power: 250 mW minimum (waveguide) 
Local oscillator frequency range: 4.55— 
4.85 GHz 

Input impedance: 500 

Modulation: fm 


Base-band input: multiplex and order wire 
signal 

Power requirements: 3A, 115V ac +10% 
single-phase, 47.5-63Hz 


RECEIVER 

Frequency range: 4.4-5GHz 

Input vswr: 1.5 max 

Noise figure (with pre-selector): 5.5dB max 
Intermediate frequency: 70 MHz 

Outputs: 50 +10% containing order wire and 
pcm multiplex 

Output level: 1V peak-to-peak 

Power requirements: 2.3A, 115V ac +10% 
single-phase, 47.5-63Hz 


Manufacturer: |TT Defense Communications 
Division, Nutley, New Jersey. 


Satellite Radio Communications 


NATO Ill Satellites 


NATO first became involved with satellite com- 
munications in 1960 through the US Initial 
Defense Communication Satellite Programme 
(IDCSP). The use of two transportable earth 
stations, known as MASCOT, with the 27 IDCSP 
satellites gave NATO the initial experience 
required. This led to the establishment of NATO 
Il phase which consisted of 12 earth terminals 
and two medium-capacity satellites similar to 
the UK Skynet 1. 

NATO Ill is a follow-on new generation 
spacecraft designed to meet NATO's require- 
ments for integration of the Satcom element into 
the NATO Integrated Communications System 
(NICS). 

The major design parameters included: 
(a) Transponder channelisation; the frequency | 
plan defined the need for three X-band com- | 
munication channels of 17, 85 and 50MHz 
bandwidth. The channelisation requirements — 
were such that the 17 and 85MHz channels 
were to be used for European area access, with 
the 50MHz channel connecting the European | 
area to the broader Atlantic coverage area. 
(b) Antenna coverage; the basic coverage — 
requirement is shown in the diagram. Its pur- 
pose was to define European and Atlantic | 
coverage geographic limits. 
(c) Satellite radiated power; minimum required 
satellite power shown in the table below was 
tailored exactly to projected overall communica- 
tion capacity needs. These are broadly defined — 
in the diagram; the satellite capacities given by 
the SHAPE Technical Centre (STC) are used as _— 
a basis for the four design options which it | 
conceived. The number of high quality voice | 
channels which might have been available with 
each option are indicated. 
(d) Satellite life; satellite design life was estab- 
lished as seven years with a 29 per cent 
probability of survival to that length. 


NATO II! satellite 
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NATO satellite launch from Cape Canaveral 


Satellite radiated power (EIRP) requirements 


Narrowbeam: 35dB minimum 
Widebeam: 29dB minimum 
24-hour variations: 2dB max 
60-s. variations: 1dB max 


The satellite is of fairly conventional design 
with an attitude and antenna control sub- 
system, electrical power sub-system, tracking, 
telemetry and command sub-system, and a 
communication sub-system, 

In 1972 a contract was awarded to Ford 
Aeronutronic to design, develop, make, test and 
provide launch and on-orbit Support for three 
satellites. The first was launched in April 1976, 
the second in the spring of 1977 and the third in 
November 1978. 

The table indicates the general requirements 
and performance of the first two satellites NATO 


Air Transportable Satellite Terminal 
TES21 


The TES21 is used by the Royal Air Force at 
semi-static sites overseas and by the British 
Army as a mobile station. The whole package 
can be dismantled into units weighing under 


Compack Miniature Terminal for 
Satellite Communication 


Compack is a portable satellite ground terminal. 
It can be carried in any vehicle capable of 
carrying 50kg or divided into three packs of 
approximately equal weight. 

The equipment is completely self-contained 
and is designed to dismantle and fold into 
packages to simplify carrying. It is simple and 
quick to assemble taking ten minutes for com- 
paratively unskilled personnel. 

This compact terminal can be erected any- 
where and is immediately capable of reliable, 
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NATO III spacecraft specified Capacity 

Parameter Spec NATO IIIA NATO IIIB 
Eirp, eoc (dBm) 
17MHz channel =65 67.2 67.0 
50MHz channel =59 62.2 61.2 
85 MHz channel =>65 66.9 66.7 
Beacon carrier =36 hays! 39.1 
Channel gain (dB) 
17MHz 102 (nom) 101.5 102.3 
50MHz channel 107.5 (nom) 107.7 107.3 
85MHz channel 102 (nom) 100.5 102.2 
Translation freq (Hz) #720 —210 —448 
Beacon carrier freq (Hz) +7339.5 +3052 —8862 
Beacon Mod Indices 
Timing 0.79+0.1 0.82 0.74 
| D subcarrier Oroae OM 0.51 0.5 


Typical on-orbit spacecraft communications performance 


IIIA and NATO IIIB which underwent an exten- 
sive on-orbit test programme before operational 
deployment. It can be seen that each satellite 
significantly exceeds the EIRP requirement 
imposed in the original specifications. As a 
result the available communications capacity of 
the spacecraft has exceeded NATO require- 
ments by nearly 100 per cent. NATO IIIC is 


UNITED KINGDOM 


1800kg and can be transported to site by road, 
rail, helicopter or Hercules C130 aircraft. 

Each unit converts into a complete trailer with 
wheels, brakes and lights ready for towing. Six 
men can erect the station in three hours and, 
using a mobile generator, can be used on 
unprepared sites anywhere in the world. 


fade-free, long-distance communication under 
the most adverse conditions. A typical example 
of its use is where normal communications have 
been disrupted by disaster or enemy action. It is 
in service with the British Army. 

The system operates in a press-to-transmit, 
two-way simplex mode. Provision can be made 
for both secure transmission and for full-duplex 
operation. 

The 4-foot (1.2-metre) diameter, aluminium 
Cassegrain reflector is assembled from eight 
segments which rest together for transport. The 
sub-reflector is supported from the feed horn on 
six triangulated carbon fibre rods. This assem- 
bly, with the polariser/diplexer unit forms one 


currently undergoing on-orbit tests and indica- 
tions are that it is performing well. 

It is understood that NICSMA has already 
initiated a Systems Architecture Development 
Study for the NATO IV system of the 1980s. 


Manufacturer: Aeronutronic Ford, Palo Alto, 
California. 


Once switched on the antenna tracks the 
satellite automatically providing one speech 
and three telegraph channels, or nine telegraph 
channels. 


Manufacturer: Marconi Space and Defence 
Systems Limited, Stanmore, Middlesex. 


transport load. The rigidity and design of the 
antenna ensures 60 per cent overall efficiency. 

The antenna is supported on a lightweight 
tripod which collapses for transport. The 
antenna mount is an elevation over azimuth type 
which gives full 360 degrees movement in 
azimuth and 0 to 180 degrees in elevation. Each 
axis is equipped with 96 to 1 geared slow motion 
hand drives. 

The receive unit is mounted in a weatherproof 
box above the antenna mount. The receive 
signal passes through the diplexer and doubly 
matched filter into a parametric amplifier. The 
filter rejects out of band signals particularly at 
the transmit frequency and presents a good 


match to the diplexer at both transmit and 
receive frequencies. The parametric amplifier 
provides a gain of approximately 15dB with a 
noise temperature of less than 200°K. An inte- 
grated microstrip down-converter is used to 
provide an output at an intermediate frequency. 
The local oscillator drive consists of a multiplier 
chain driven by a high-stability crystal oscillator. 

The transmitter unit is mounted in a weather- 
proof box on the antenna mount. The unit 
accepts an if signal from the prk modem and 
up-converts it by using a balanced mixer driven 
by a multiplier local oscillator chain similar to the 
receive local oscillator. The up-converter output 
is subsequently amplified using a combination 
of Class A and Class C microstrip transistor 
amplifiers. A high-power multiplier is used to 
provide the required output for transmission to 
the antenna. The transmit power is kept constant 
over the prime battery voltage supply range bya 
control loop operating on the Class A amplifier 
stages. 

A miniature prk receiver based on a design 
previously developed for satellite use is used to 
provide output data suitable for driving the 
digital modem equipment. The receiver also 
provides a phaselock and a signal strength 
indication for manual tracking. The receiver 
weighs approximately 2kg and has less than 2 
watts total power consumption. 


TECHNICAL SPECIFICATION 

Capacity: single channel telegraph (transmit/ 
receive) 

Carrier/noise ratio (c/n): 30dB/Hz 

G/t: 13dB/K (typical) 


Skynet Satellite 


Skynet, now coming towards the end of its 
programme life, was conceived in 1966 when 
the US agreed to launch a synchronous com- 
munication satellite for the UK which, once in 
orbit, would be commanded, controlled and 
operated by the UK military. 

Skynet 1, built by Philco-Ford, was launched 
in November 1969. A second standby satellite 
Skynet 2, was launched in August 1970 but 
failed to go into orbit. These satellites were 
scheduled to have a three- to five-year life and 
be replaced with two other satellites, built by 
Marconi Space and Defence, at the end of 1973. 
However, as Skynet 2 failed and Skynet 1 
ceased to function in January 1972, it was not 
until November 1974 that the British-built Skynet 
2B was successfully launched into orbit to 
provide a continuation of communication 
facilities. Skynet 2A, launched in January 1974, 
failed to enter orbit due to a launch vehicle 
failure. 

Skynet 2B is stationed over the Seychelles 
providing communication in an area bounded 
by Norway, the Antarctic, Western Australia and 
the Atlantic out to about 23° West. It has two 
channels, one with a 20-MHz and the other with 
2-MHz bandwidth. It has a projected seven-year 
life and at the end of 1978 was still visible and 
commandable from the Oakhanger control sta- 
tion. 
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Compack satellite terminal 


EIRP: 40 dBW (typical) 
Weight: 50kg (including battery) 


OPERATIONAL SPECIFICATION 
The equipment is designed to comply with 


DEF 133 for shock, vibration, temperature and 
humidity. 


Manufacturer: Marconi Space and Defence 
Systems Limited, Stanmore, Middlesex. 


Skynet ground terminal interior 


As part of the Skynet programme a number of 
ground stations was produced including three 
Marconi-built 40-foot (12-metre) terminals, a 
shipborne terminal (see SCOT entry) and a 


number of transportable stations which were 
operated in Hong Kong, Singapore, Gan, 
Bahrain and Cyprus. 
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Satellite Communication Station 
SC 2600 


The satellite communication earth station, the 
SC 2600 Series, is complete with a 1.5 metre, 
collapsible four-petal parabolic antenna, power 
supply generator, teleprinter, terminal equip- 
ment and spares. Weight and size have been 
reduced to the minimum and the containers are 
designed for transportation by small vehicle, 
aircraft or helicopter. 

On site, the SC 2600 series satellite communi- 
cation station provides simultaneous duplex 
digital speech and telegraphy in the shf military 
frequency bands. It is fully synthesized and 
incorporates built-in test equipment. 

A significant production contract from the 
Ministry of Defence (Procurement Executive) for 
the supply of anumber of transportable satellite 
communication earth stations was announced in 
July 1978. 


Manufacturer: Racal (Slough) Limited, Wind- 
sor, Berkshire. 


SCOT Shipborne Satellite Com- 
munication Terminal 


The SCOT shipboard satellite communication 
terminal was developed for use by the Royal 
Navy through Skynet and other military com- 
munication satellites. 

SCOT 1 provides telegraph communication 
only and was designed for installation on smaller 
ships down to frigate size. Fourteen are in 
service with a third production order for a further 
seven being processed. Eventual orders in 
excess of 40 are anticipated. 

Two antennas which provide full coverage 
while avoiding superstructure obstructions are 
normally positioned forward and aft. The only 
active equipment on the antenna mounting is the 
gyro-stabilised platform which keeps the 
antenna in line with the satellite, irrespective of 
the ship’s motion up to about 25 degrees port or 
starboard. 

All the electronic equipment is housed in the 
engineering cabin which is unmanned apart 
from maintenance. Control of the terminal is 
exercised from the ship’s main communication 
office, and the controls are normally unattended 
except when acquiring a satellite. 

SCOT II is designed for ships of around 
11 000 tons and upwards with its 1.83-metre 
diameter antenna providing channels for 
speech and telegraph. Two SCOT II terminals 
had been delivered by the end of 1978. A 
SCOT 1 terminal has also been installed on the 
USS Enterprise. 

Work is continuing on’ an improved SCOT 
which will have increased bandwidth and 
Capacity. 


Manufacturer: Marconi Space and Defence 
Systems Limited, Stanmore, Middlesex. 
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AN/TSC-92 Force Terminal 


The AN/TSC-92, designed as part of the 
Defence Satellite Communication System 
(DSCS), is a mobile uhf satellite communications 
terminal, housed in an S-250 shelter and 
mounted on an M-715 truck. The terminal is 
capable of operating in either 75 bit per second 
data or fm voice modes. Antennas on the 


terminal can operate in motion and while statio- 
nary. 

A 0-dB hemispherical coverage antenna is 
permanently mounted to the roof of the shelter to 
permit operation in the 75 bit per second fsk 
data mode while in motion. A 9-dB directional 
antenna is provided to allow either fm voice or 75 
bit per second fsk data operation while the 
terminal is stationary. The 9-dB antenna is 
stowed, without removal from the shelter, in the 


transportable configuration. 

The 75 bit per second fsk data mode is 
half-duplex, which allows transmission or recep- 
tion on one of twelve 5-kKHz channels. The fm 
voice mode is half-duplex and is operated over 
one 25-kHz channel. 

Primary power for the terminal is provided by 
the 28-volt dc, 100-amp power system of the 
M-715 truck or, while stationary, by the PU-620 
generator set. 


TECHNICAL SPECIFICATION 

Frequency range 

(receive) 240-272 MHz 

(transmit) 290-400 MHz 

Noise figure: 5dB 

Output power: 100W, transceiver 

Antennas 

(in transit) OdB, hemispherical coverage 
(stationary) 9dB, directional coverage 
Operating modes: 75 bps fask data, full duplex, 
in transit or stationary; fm voice, Ye-duplex, 
(stationary only) 

Input power 

(dc) 28V, 81A 

(ac) 120/240V, 50/60Hz, 3300VA 
(shelter-mounted on truck) 

Height: 282cm (9ft 7in) 

Width: 221cm (7ft 3in) 

Length: 544cm (17ft 10in) 

Weight (truck and shelter): 3285kg (7300Ib) 


Manufacturer: Collins Radio Group, Cedar 
Rapids, lowa. 


AN/TSC-92 force terminal 


AN/TSC-91 Command Terminal 


The Command Terminal AN/TSC-91, designed 
as part of the Defence Satellite Communication 
System (DSCS), is a mobile uhf satellite com- 
munications terminal for data and voice mode 
operation. The terminal is housed in an S-250 
shelter and mounted on an M-715 truck. Opera- 
tion is in either the 75-bit per second data or fm 
voice modes on 240 to 272MHz receive fre- 
quency and a 290 to 400MHz transmit fre- 
quency. 

A 0-dB hemispherical coverage antenna is 
permanently mounted to the roof of the shelter to 
permit operation in the fsk data mode while in 
motion. A 9-dB directional antenna is provided 
to allow either fm voice or fsk data operation 
while the terminal is stationary. The 9-dB 
antenna is stowed, without removal from the 
shelter, in the transportable configuration. 

The fsk data mode is duplex, which allows 
either transmission or reception on one of twelve 
5-kHz channels. The fm voice mode is half- 
duplex and is operated over one 25-kHz chan- 
nel. 

Primary power for the terminal is provided by 
the 28-volt dc, 100-amp power system of the 
M-715 truck or, while stationary, by the PW-620 
generator set. 


TECHNICAL SPECIFICATION 
Frequency range 

(receive) 240-272 MHz 
(transmit) 290-400 MHz 


AN/TSC-89 Satellite Communica- 
tion Central 


The AN/TSC-89 Satellite Communication Cen- 
tral is equipped with three AN/WSC-3 satellite 
communication terminals. The government- 
supplied shelters are designed for mounting in 
trucks and other Marine Corp vehicles. 

Under a $1.125 million contract placed in July 
1978, ten AN/TSC-89 centrals are being sup- 
plied to the US Marine Corp to provide landing 
assault forces with a capability for world-wide 
communications by satellite. Deliveries began in 
mid-1979. 


Manufacturer: 
Florida 33733. 


E-Systems, St Petersburg, 
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AN/TSC-91 command terminal 


Noise figure: 5dB or better 

Output power: 100W, transceiver 
Antennas 

(hemispherical coverage) OB (in transit) 
(directional coverage) 9dB (stationary) 
Operating modes 

75 bps fsk data, half-duplex, (in transit or 
stationary) 

fm voice, half-duplex, (stationary only) 
Input power 

(dc) 28V, 81A 

(ac) 120/240V, 50/60Hz, 3300VA 
(shelter mounted on truck) 


Height: 282cm (9ft 7in) 

Width: 221cm (7ft 3in) 

Length: 544cm (17ft 10in) 

Weight (truck and shelter): 3285kg (7300!Ib) 


Manufacturer: Collins Radio Group, Cedar 
Rapids, lowa. 


AN/TSC-89 satellite communication central 
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Defense Satellite Communications 
System (DSCS) 


The Defense Satellite Communications System 
has been designed and configured for presi- 
dential communications; to support the World- 
wide Military Command and Control System 
(WWMCCS) by providing communications ser- 
vice between the National Command Authorities 
(NCA)/Defense Communications Agency (DCA) 
and the unified and specified commands, bet- 
ween the unified and specified commands and 
the general war combat forces, and by provid- 
ing communication from peripheral early warn- 
ing sites and from critical intelligence sites; to 
provide a high-capacity, reliable, independent 
communications capability in support of con- 
tingency and limited war operations and to 
restore primary DCS transmission sub-systems 
that may have become inoperative due to 
natural causes, sabotage, or direct enemy 
action; to augment the DCS with a transmission 
sub-system capable of providing the wide-band 
channels required to handle high-quality secure 
voice, high-speed data between automated 
command and control centres, high-resolution 
graphics and imagery, and rapid transmission 
of sensor data; to provide DCS communications 
service to remote locations not adequately 
served by other means; to support Navy ship- 
to-shore communications and other authorised 
users; to support the voice channel require- 
ments of the Ground Mobile Forces (GMF); and 
to support voice and data requirements of the 
Diplomatic Telecommunications System, the 
United Kingdom, and the North Atlantic Treaty 
Organisation. 

The Phase! DCSC became operational in July 
1967. It was composed of 26 operational satel- 
lites launched between 1966 and 1968. In 1969 
a capability was developed for selected termi- 
nals to transmit high resolution photographic 
data from Viet-Nam to Washington. 

Phase II of the programme was approved in 
1968 with the first two satellites launched in 
1971. They both failed in orbit and were 
replaced with a second pair in 1973. Launch of a 
third pair failed due to a launch vehicle malfunc- 
tion in 1975. Another. pair has now been 
launched with four more pairs due for launch by 
early 1980. 

The Phase !| DSCS network comprises a 
space sub-system, an earth terminal sub- 
system, and a control sub-system. The network 
can accommodate critical requirements which 
cannot be satisfied by other communications 
systems because of lack of service, geopolitical 
constraints, or the inability of other facilities to 
provide dependable service under general war 
conditions. The four DSCS |! satellites currently 
positioned in geostationary orbit are maintained 
within +1 degree of their nominal orbital posi- 
tions. Each may be repositioned at least once 
during its operational life to any other equatorial 
point at the maximum rate of 15 degrees per 
day. More than one repositioning in the opera- 
tional life-time is possible, however, if aless than 
15 degree per day drift is acceptable. The total 
number of moves depends on fuel remaining 
after completing the previous accumulation of 
moves. 

The Phase |! satellite transponder (TRW Sys- 
tems) consists of a multi-channel repeater with 
cross-linked channels, a receive and transmit 
earth coverage (ec) antenna, asteerable narrow 
coverage (nc) antenna and a steerable area 
coverage (ac) antenna. Each nc and ac antenna 
is capable of receiving and transmitting simul- 
taneously. This arrangement provides four dif- 
ferent channels of operation: earth coverage to 
earth coverage (ec-ec); earth coverage to nar- 
row coverage/area coverage (ec-nc/ac); narrow 
coverage/area coverage to earth coverage 
(nc/ac-ec); and narrow coverage/area cover- 
age to narrow coverage/area coverage (nc/ac- 
nc/ac). 

The DSCS earth terminals are of several types 
and sizes; the two existing AN/FSC-9 terminals 
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(Aeronutronics Ford) at Lakehurst, New Jersey 
and Camp Roberts, California, consist of a 
60-foot (18-metre) diameter paraboloid reflec- 
tor, matching sub-reflector, and Cassegrain 
feed system. A superstructure behind the reflec- 
tor acts as a counterweight and houses the 
electronic equipment. Antenna weight is 
approximately 190 tons. Of the 18 AN/MSC-46 
earth terminals (Hughes) 12 are deployed as 
DSCS terminals and one is used for training. The 
terminal antenna, normally housed in a radome, 
consists of a 40-foot (12-metre) diameter Cas- 
segrain reflector with a four-horn monopulse 
feed. The feed and sub-reflector assembly con- 
stitute a single Dielguide (dielectric cone) unit. 
The remainder of the terminal is housed in vans. 
Up to 10kW transmitter power is available. 

The AN/TSC-54 (Harris) is a transportable 
terminal using a Cassegrain-type antenna com- 
posed of four 10-foot (3-metre) parabolas in a 
cloverleaf arrangement. This terminal is air 
transportable and requires only a few hours for 
assembly. Up to 5kW transmitter power is avail- 
able. Nine AN/TSC-54 earth terminals are 
deployed as DSCS terminals, two are Joint 
Chiefs of Staff (JCS) controlled contingency 
terminals, and one is used for training. 

Three SCT-21s, non-militarised portable earth 
terminals, are currently deployed in the DSCS 
and are operated and maintained by contrac- 
tors. The 21-foot (6-metre) antenna has automa- 
tic tracking and low noise parametric amplifiers. 
Up to 5kW transmitter power is available. 

The AN/FSC-78 (Aeronutronic Ford), a fixed 
terminal, was designed specifically for DSCS 
Phase || and follow-on compatibility. The 
antenna sub-system consists of a_ high- 
efficiency 60-foot (18-metre) solid surface main 
reflector and a five-horn monopulse feed system 
supported on a pedestal structure. The receive 
signal path is divided into two segments: a 
wide-band rf segment provides signal gain over 
the full 7250 to 7750 MHz receive band and the 
narrow-band segment is composed of down 
conversion equipment which translates 40-MHz 
bandwidth slots from the downlink band to 
125-MHz bandwidth slots. Up to 10kW transmit- 
ter power is available. Eighteen AN/FSC-78 
earth terminals are operational. 

The DSCS provides communications services 
to components of the Department of Defense, 
the National Security Agency, and special 
authorised users including the Diplomatic Tele- 
communications Service (DTS), the White 
House Communications Agency (WHCA), the 
Defense Communications Agency (DCS), North 
Atlantic Treaty Organisation (NATO), and the 
United Kingdom. In addition to serving Depart- 
ment of Defense components the DSCS directly 
supports the World-wide Military Command and 
Control System (WWMCCS). This system pro- 
vides high priority communications to the Joint 
Chiefs of Staff, unified and specified commands 
for the direction and control of forces, and for 
special intelligence and warning. 

The DSCS provides analog and digital trans- 
mission paths for virtually every type of tele- 
communications application. Its configuration 
can be readily changed to meet contingency 
requirements. Both strategic and tactical com- 
munications needs are met through the global 
DSCS. Telecommunications services can be 
established to virtually every geographical area 
in the world in the time required to deploy a 
transportable earth terminal. These capabilities 
make the DSCS an essential sub-system of the 
DCS for US telecommunications needs. 

The DoD military satellite communications 
(MILSATCOM) systems support three user 
communities: the wide-band high data rate 
users, the mobile users and the Nuclear Cap- 
able Forces. The DoD MILSATCOM systems 
include those already in being as well as future 
systems for which procurement methods have 
been decided. The DCA management structure 
for the DSCS includes the MILSATCOM 
architect function within DCA and integrates the 
DSCS into the total MILSATCOM structure. 
Design and programming of DSCS components 


is directed by DCA while the responsibility for 
the acquisition of DSCS earth terminals and 
control equipment has been assigned to the 
Army. The Navy acquires shipborne terminals 
and the Air Force has the responsibility for 
acquiring the communications satellites and 
airborne terminals. Operationally, the Defense 
Communications Agency through the DCA 
Operational Control Complex (DOCC) provides 
operational direction to the operating ground 
terminals of the DSCS which are operated and 
maintained by the military services and owners 
of non-DoD earth terminals. 


All DSCS earth terminals are operated and 
maintained by the military services controlling 
the base complex where the earth terminals are 
located. Of the 46 operational earth terminals in 
the system today, 21 are operated and main- 
tained by the Army, 16 by the Air Force and 9 by 
the Navy. The Air Force is responsible for 
procurement, launch, and station maintenance 
of the DSCS satellites. 


There are two basic control functions: satellite 
communications (SATCOM) control involving 
the technical monitoring and management of the 
radio frequency accesses to each DSCS satel- 
lite with the objective of achieving the most 
efficient use of satellite resources. This control 
function is accomplished by DCA through the 
DCA Operation Control Complex (DOCC). The 
network controllers direct SATCOM control func- 
tions over terrestrial teletype circuits in each 
earth terminal. Each earth terminal operator is 
primarily responsible to the network controllers 
for maintaining on-frequency carriers and stable 
uplink power and for monitoring downlink power 
and the quality of reception. Within the earth 
terminal complex, two DSCS earth terminals in 
each satellite area are designated Network 
Control Terminals (NCTs) and each is equipped 
with rf Spectrum Analyser equipment to facilitate 
SATCOM functions. Special DSCS users, the 
United Kingdom, NATO, the Diplomatic Tele- 
communications Service (DTS), and the US 
Ground Mobile Force (GMF), are allocated a 
certain percentage of satellite power and band- 
width for operation and provide their own NCTs 
for the control of their respective earth terminals. 


Satellite control involves positioning, tracking, - 
monitoring and commanding the satellite during 
the course of its operational lifetime. The Air 
Force is assigned on-orbit satellite tracking, 
telemetry, and control service. The Air Force 
Space and Missile Systems Organisation 
(SAMSO) is the agency through which Air Force 
exercises satellite control which involves the 
manipulative control and monitoring of on-board 
sub-systems or components of a satellite, 
including those affecting position and attitude 
as well as the adjustments and switching of 
subsystems and components. Actual control is 
accomplished by the Air Force Satellite Control 
Facility (AFSCF), an element of the SAMSO. The 
AFSCF consists of a world-wide network of 
Remote Tracking Stations (RTS) used to track, 
receive telemetry and command DSCS opera- 
tional satellites. On completion of all testing 
operational satellite control over DSCS satellites 
is exercised by DCA through the AFSCF. The 
Satellite Test Centre (STC), the control point for 
AFSCF operations, is at Sunnyvale, California. 

The DSCS users have the following priority: 

Presidential and national command 
authorities 

Joint Chiefs of Staff 

Unified and Specified Commands 

Defense Communications System 

Other DoD 

Non-DoD national 

NATO and allied governments as specified by 
international agreements. 

The DSCS has begun a transition to a com- 
pletely digital transmission medium. The digital 
communications sub-systems are now being 
fielded to replace the existing analog communi- 
cations sub-systems. This transition will take 
place over five years to include the phase-out of 
the AN/TSC-54 and some AN/MSC-46 earth 
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| NOTE = Despun platform is shown separated from spinning section for clarity, | 


Two steerable, narrow-coverage antennas. Each illuminates a 1000-mile (1600km) diameter 
area on the visible face of the earth. Biaxial drive mechanisms (1A) gimbal the narrow-coverage 
antennas north-south and east-west. 
Earth-coverage antennas. These antennas are cross-coupled with narrow-coverage antennas 
so that signals may be transmitted or received through any antenna combination. For example, 
communications may be received by an earth-coverage antenna and transmitted by a 
narrow-coverage antenna, or vice versa. Or, communications can be routed through only the 
narrow-coverage or only the earth-coverage antennas. 
Mechanical despin assembly. The drive mechanism for the despun platform contains the motor 
and position pickoffs required for despin platform control. It also contains 94 slip rings which 
route power, telemetry, and command signals across the rotating interface. No rf signals are 
transmitted across the rotating interface. 
Communications repeater and antennas are mounted on the despun platform. The platform 
forms the angular reference for antenna pointing. Major repeater components are travelling wave 
tubes, tunnel diode amplifier/limiters, and diplexer-equalisers. 
Eight solar array panels generate 520 watts at beginning of life, at least 390 watts after five years. 
Three 12 ampere-hour, nickel-cadmium batteries support full satellite operation through all 
eclipses for five years. 
Redundant infra-red earth sensors produce earth pulses which are used for three functions: 

a) Control of the despun platform orientation. 

b) Determination of spin axis orientation. 

c) Correction of narrow-coverage antenna pointing direction to compensate for spin axis 

misalignment. 

A monopropellant hydrazine propulsion sub-system is used for attitude control and stationkeep- 
ing. Stationkeeping thrusters (7A) and attitude control thrusters (7B) fire by ground command. 
Solid rockets (7C) spin up the satellite upon separation from the booster. 
Biconical horn antenna with a torroidal beamwidth of 32 degrees operates at S-band. It receives 
and transmits telemetry and command data for satellite control. The antenna folds up into satellite 
cavity for improved stacking of satellites on launch vehicle. 
All telemetry and command sub-system equipment is located on the spinning platform. The 
telemetry and command sub-system receives and decrypts digital commands, provides PRN 
range measurement capability, and encrypts and transmits digital telemetry data. 


pA 


terminals with replacement AN/MSC-61 and 
AN/TSC-86 earth terminals 

The AN/MSC-61 earth terminal (Aeronutronic 
Ford) being procured for the Phase II system will 
consist of a 38-foot (11.5-metre) antenna sub- 
system and electronics identical to the AN/ 
FSC-78 electronic equipment. The van-mounted 
electronic system characteristics will be the 
same as previously described for the AN/FSC- 
78. The AN/TSC-86 light transportable (It) termi- 
nal (RCA) is the smallest DSCS earth terminal. 
Two versions of the AN/TSC-86 are planned. The 
two Engineering Development Models employ 
8-foot (2-metre) diameter parabolic antenna 
systems. A larger antenna system is being 
developed so that the basic AN/TSC-86 can be 
deployed with either the 8-foot (2-metre) or the 
larger antenna. The AN/TSC-86 terminal con- 
sists of S-280 shelter-mounted electronics, two 
trailer-mounted 30-kW generators, and a 2%2-ton 
truck for transporting the terminal. The larger, 
nominally 20-foot (6-metre) antenna system to 
be procured for the AN/TSC-86 will be ground- 
mounted. All electronic equipment units except 
the antenna-mounted units use drawer and slide 
construction and are installed in racks mounted 
in the S-280 shelter. Essentially, all terminal 
subsystems except the antenna are redundant. 
However, automatic switchover to redundant 
units is not provided; this function is performed 
manually. Space has been provided in the S-280 
shelter for the addition of three racks of modula- 
tion and multiplex equipments. 

A contract has been awarded to General 
Electric for the full-scale engineering develop- 
ment of one qualification model and twor and d 
flight model DSCS |II satellites. The first satellite 
(DSCS III-A) is scheduled for launch in mid-1979 
for about a year’s research and development 
test and evaluation and the second (DSCS Ill-B) 
is scheduled for launch in mid-1980 for about a 
6-month rdt and e, Both satellites will be placed 
in Operational use on completion of rdt and e, 
and the qualification model will be refurbished 
for operational use. 

The specifications for the DSCS III provide for 
development of a spacecraft with six shf trans- 
ponders connected to earth coverage, multiple 
beam, and area beam antennas to permit selec- 
tion of earth, area, and spot coverage as 
required for each user category. Two transpon- 
ders will be equipped with 40-watt travelling 
wave tube amplifiers and the remaining trans- 
ponders with 10-watt twtas. The significant fea- 
tures to be incorporated in the satellite design 
include: increased satellite life (ranging from 
four years with all transponders operational to 
eight years with three transponders opera- 
tional); channelised transponders optimised for 
anti-jam performance; protected (against jam- 
ming) communications beacon; anti-jam com- 
mand link; telemetry and command capability in 
the shf communications band to permit emp- 
loyment of DSCS terminals for this function; 
launching capability on either a Titan Ill or by the 
Space Shuttle; and nulling of interfering signals 
using the receive multiple beam antenna. 

Operational DSCS III satellites are scheduled 
to begin replacing DSCS || models in 1982 with 
each satellite having 6 years mean mission 
length compared with 3.2 years for the DSCS II. 
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TECHNICAL SPECIFICATION 

DSCS II 

Satellite weight: 1300|b (590kg) 

Diameter: 9ft (2.7m) 

Height (antennas extended): 13ft (4m) 
Electrical power 

(array power at launch) 535W 

(minimum after 5 years) 358 W 
(communications load) 235W 

Repeater: X-band, single-frequency conver- 
sion 

Weight: 230|b (70kg) including antennas 
Power output: 20W from each of 2 travelling 
wave tubes 

Bandwidth: 410 MHz 


AN/FSC-78 Satellite Communica- 
tion Station 


AN/FSC-78 is a semi-fixed satellite communica- 
tion ground station which is capable of being 
relocated. It weighs about 400 000 pounds 
(181 437kg), has a 60-foot (18.2-metre) diame- 
ter antenna and a five-horn feed system. 

It was designed for use with Defense Satellite 
Communication System (DSCS)_ satellites, 
operating in the military X-band. It is a multiple- 
carrier, full 500 MHz bandwidth terminal with 70 


AN/TRS-85(V)2, AN/TSC-93 and 
AN/TSC-94 Tactical SHF Satellite 
Terminals 


The small satellite terminal family is a tactical 
group of military communications terminals 
designed to provide point-to-point or multi-point 
trunking facilities. Working through the DSCS 
satellites, either short- or long-range communi- 
cations can be established quickly without 
mid-point repeaters or extensive site prepara- 
tion. 
Each terminal is completely self-contained 
and has been designed to provide full com- 
munications capability within 20 minutes of 
arrival on site. The eight-foot (2.4-metre) para- 
bolic antenna assembly can be erected quickly 
and provides accurate automatic satellite track- 
ing in wind gusts to 125 miles per hour (168km/ 
h) 


Each terminal type is housed in an S250 
shelter with the main terminal differences being 
the degree of redundancy and the base-band 
communications facilities provided. A compan- 
ion trailer provides a mobile platform for trans- 
port and operation of two prime power motor 
generators and for stowage. Maximum inter- 
changeability has been provided between all 
power amplifiers, up- and down-converters, 
antenna assemblies and other units which are 
identical and interchangeable from terminal to 
terminal. 

Built-in maintenance facilities are provided 
throughout to maximise terminal availability. 
This simple built-in test equipment allows rapid 
failure diagnosis to the lowest replaceable unit 
without the need for any additional test equip- 
ment and provides a mean time to repair for 
each terminal type of less than 15 minutes. 

The satellite Communications terminal AN/ 
TSC-85(V)2 is redundant in the rf, modem and 
tactical satellite signal processor sections and is 
used as a nodal and non-nodal terminal on 
tactical trunking networks. The terminal pro- 
vides capability to transmit up to 96 secure or 
non-secure voice channels of pcm digital data 
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Communications capacity: 1300 duplex voice 
channels or up to 100M bit/s data 

Earth coverage antennas 

(type) horn, circular polarisation 

(transmit beamwidth) 18° 

(transmit gain) 16.8dBi 

(effective radiated power) 28dBW 

Narrow and area coverage antennas 

(type) parabolic, circular polarisation 
(beamwidth) 2.5/6.5° 
(gain) 33/22 dBi 
(steerable) +10° 
(effective radiated power) 43/32 dBW 

( (1600/4100 km) 


coverage) 1000/2600 mile 


diameter 


and 700MHz wide-band interfaces. It has a g/t 
figure in excess of 39dB and radiated powers of 
up to 97dBW from its wide-band high-power 
travelling wavetube (twt); amplifiers provide 
high anti-jam protection. 

The terminal provides simultaneous transmit 
and receive carrier operation, with configura- 
tions of up to nine uplink and 15 downlink 
carriers. Frequency selection is synthesizer- 
controlled in 1-kKHz increments and is provided 
across the whole frequency band. Terminal 
frequency of 1x10~"' is controlled by atomic 
frequency standards. 


Launch vehicle: Titan Ill-C (satellites to be 
launched in pairs) 


DSCS III 

Frequency: 7-8 GHz 

Antenna: multibeam 
Channelisation: 10 and 40Wxtwtas 
Orbit: synchronous equatorial 
Bandwidth: 500 MHz 

Mean mission duration: 6 years 
Design life (goal): 10 years 
Telemetry and Command: secure 


The first production contract for the terminal 
was placed in 1974 and the DCA, US Army, 
Navy and Air Force acquired some 22 up to 
mid-1976 when operational test and evaluation 
began. It is believed that the US Army will be 
provided with 21 terminals, the Air Force with 16 
and the Navy with 6. 


Manufacturer: Aeronutronics Ford, Palo Alto, 
California. 


RCA small tactical satellite terminal 


and orderwire via a single shf carrier. The 
terminal is capable of receiving up to four shf 
carriers, demodulating the carriers and supply- 
ing pcm digital data to the multiplexer van. 
The satellite Communications terminal AN/ 
TSC-93 is non-redundant in both the rf and 
base-band sections and is used as a non-nodal 
or point-to-point terminal in tactical trunking 
networks. The terminal provides the capability to 
transmit 6/12/24 channels of Voice traffic and 
order wire utilising self-contained multiplexer 
equipment. An interleaver provides for substitu- 
tion of 16/32 kilobits of data in each of the voice 


channels. An additional capability to interface 
on a digital basis with an external 16 kilobit 
secure voice channel or up to 96 channels of 
secure or non-secure pcm voice traffic is pro- 
vided. 

The satellite communications terminal AN/ 
TSC-94 has been specifically configured for US 
Air Force requirements and is identical in out- 
ward appearance to the previously described 
terminals. In this configuration, redundant rf, 
multiplex and encryption equipment is included 
and provides transmission and reception of 6 or 
12 channels of voice traffic. 


TECHNICAL SPECIFICATION 

Frequency range 

(receive) 7.25-7.75GHz in 100-kHz spacings 
(transmit) 7.9-8.4 GHz in 100-kHz spacings 
Antenna 

(reflector) 8ft (2.4m) 

Polarisation 

(receive) LHC 

(transmit) RHC 

(tracking) automatic 

Transmit power: 500W 

System noise temperature: 300°K 
Amplitude response 

(transmit) +1dB, any 10-MHz bandwidth 
(receive) 

AN/TSC-85: +1.5dB, any 40-MHz bandwidth 
AN/TSC-93 and AN/TSC-94: +1 dB, any 10-MHz 
bandwidth 


Satellite Earth Station SCT-35 


SCT-35 is a customer-designed satellite earth 
station designed to serve the satellite communi- 
cations needs of the military and government. It 
is designed to provide more than 15 years 
service without degradation of station perfor- 
mance, with most equipment option combina- 
tions yielding nearly 1dB g/t and eirp margin. 

The modular design incorporates redundant 
systems in critical component areas and allows 
for the expansion of the station when necessary. 
Flexibility is achieved through a number of 
hardware options which can be included on 
initial installation. Adapting the station to virtually 
any site configuration is possible by packaging 
the control and status electronics with the ele- 
vated equipment room, or by operating remotely 
from up to 152 metres (500 feet). 

The station is delivered to the site in four basic 
units: two-rack remote-control and status 
equipment; high-power and low noise ampli- 
fiers, and the up/down converters; the pedestal 
and drive assembly; and the ten metre reflector. 


TECHNICAL SPECIFICATION 

Frequency range 

(receiver) 7250-7750MHz 

(transmit) 7900-8400 MHz 

Satellite: DSCS I/II 

g/t: 32-35dB 

eirp: 88dBW 

Frequency selection: synthesized 1kHz steps 
Availability: 0.99-0.999 depending on redun- 
dancy 

Survival: 90 mph (144km/h) winds (120 mph/ 
193km/h option available) 


Manufacturer: Ford Aerospace and Communi- 
cations Corporation, Newport Beach, California. 


SCT-35 X-band earth station antenna 
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Number of down converters 
(AN/TSC-84) 4 

(AN/TSC-93)1 

(AN/TSC-94) 2 


Phase linearity 

(transmit) +15°, any 10-MHz bandwidth (also 
+20°, any 40MHz for AN/TSC-85) 

(receive) 15°, any 10-MHz bandwidth (also 
+20°, any 40MHz for AN/TSC-85) 


Transmission modes on transmit 
(PCM-48 kbits per channel) 

AN/TSC-85: 6, 12, 24, 48 and 96 channels 
AN/TSC-93: 6, 12 or 24 channels 
AN/TSC-94: 6 or 12 channels 

(single channel digital input) 16kbps 
(orderwire) fm 
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Transmissions modes on receive 
(PCM-48kbits per channel) 

AN/TSC-85: 6, 12, or 24 channels digitally com- 
bined, decombined 

AN/TSC-93: 6, 12, or 24 channels digitally 
decombined 

AN/TSC-94: 6 or 12 channels digitally decom- 
bined 

(single channel digital output) 16 kbits 
(orderwire) fm 

Modem capability: all rates to 5Mbits 


Manufacturer: RCA Government Communica- 
tions Systems, Camden, New Jersey. 


AN/FSC-9 Satellite Communication 
Terminal 


AN/FSC-9 is a large 60-foot (18.2-metre) para- 
bolic antenna satellite terminal of which there 
are two installed in the USA, one at Fort Dix in 
New Jersey and the other at Camp Roberts, 
California. 

It employs a travelling wavetube driver and 


klystron power amplifier, the 70-MHz input 
signal from the terminal equipment being con- 


verted to X-band and amplified to provide a 
power output of up to 20kW. 


It is equipped with both fm and spread 
spectrum modulation equipment. The multiplex 
equipment can accept 12 incoming user voice 
channels for operation in the fm mode. Four 
voice channels and a digital signal of up to 4800 
bits can be provided. 


The two terminals were recently rehabilitated 
and upgraded with modifications to incorporate 
some redundancy to increase the terminals’ 
availability. 


TECHNICAL SPECIFICATION 

Receiver frequency range: 7.25-8.4 GHz 
Receiver performance: g/t of 38dB 

Power output (erp): 133dBm 

Transmitter frequency range: 7.9-8.15GHz 
Bandwidth: 50 MHz 

Max power output: 20kW 

Bandwidth: 50 MHz (down converter), 500 MHz 


(paramp) 
Prime power requirement: 700kW, 60Hz 


Manufacturer: Harris Corporation, Melbourne, 
Florida. 
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Satellite Communications PSK 
Modem 


A Psk Modem is available for use with aircraft- 
to-satellite Communications systems, for other 
FLTSATCOM applications, or for uses requiring 
acompact, flexible psl modem. The modem has 
a capability of up to 32 kilobits per second with 
either biphase or quadraphase modulation. 


Airborne Satellite Terminal 


The airborne terminal receives and processes 
uhf satellite signals from several simple, low- 
profile antennas, mounted in convenient loca- 
tions on the airframe, to produce an overall 
effective antenna gain and a uniform receiving 
pattern. In addition the unit automatically selects 
the best antenna for transmitting to the satellite, 
based on realtime receive-signal information. 
Either existing or supplemental antennas may 
be used, depending on the particular aircraft 
configuration. 

Flight tests by both the US Air Force and the 
US Navy have shown the airborne terminal to be 
capable of receiving a uniform satellite signal 
regardless of the aircraft heading or attitude. 


AN/MSC-46 Satellite Terminal 


Built in the mid 1960s by Hughes in Fullerton, 
California for the US Army Satellite Communica- 
tions Agency at Ft Monmouth, New Jersey, the 
AN/MSC-46 mobile satellite communications 
ground link terminal will be used until 1985 with 
the Defense Satellite Communications System 
(DSCS). Fourteen of the 40-foot (12-metre) dish 
antenna systems delivered to SATCOMA bet- 
ween 1966 and 1968 are in use world-wide, 
protected in geodesic domes. Three mobile 
vans carry communications and support 
equipment, a fourth van has storage space, and 
there are three diesel generators for emergency 
power. The antennas automatically rotate in 
elevation and in azimuth to track communica- 
tions satellites as the AN/MSC-46s receive, 
amplify and transmit voice and teletype mes- 
sages, plus facsimile, for the US Department of 
Defense. Beginning with the system from Guam, 
they are being refurbished to extend their use for 
seven more years. 


Manufacturer: Hughes Aircraft Company 
Ground Systems Group, Fullerton, California. 
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Data rates and format are changed by front- 
panel switching or by replacing modules. 


TECHNICAL SPECIFICATION 

MODULATOR 

Input: binary data, MIL-STD-188C 
Output: 70MHz 

Bandwidth: >1 MHz 

Frequency stability: better than 1 x 10°° 
Output level: 0dBm 


The system has been successfully tested using 
various modulation techniques, such as fm, fsk 
or psk. A significant improvement in voice qual- 
ity over a single-antenna system has also been 
demonstrated on a satellite relay communica- 
tion link to a navy aircraft. 

The airborne antenna-combining system 
consolidates the amplifier-converter and com- 
biner demodulator units into compatible and 
compact atr packaging. 


TECHNICAL SPECIFICATION 
RECEIVER-COMBINER UNIT 

Noise figure: <3dB 

Rf frequency: 240-320 MHz 
Rf bandwidth: 20 MHz 

If output: 70MHz 


DEMODULATOR 

Input: 7OMHz 

Output: binary data and synchronization clock 
Acquisition time: <30ms 


OPERATIONAL SPECIFICATION 
Designed to meet MIL-E-5400 


Manufacturer: Motorola Government Electron- 
ics Division, Scottsdale, Arizona. 


TRANSMITTER SWITCH 

Antenna ports, number: 4 (typical) 
Insertion loss: 0.3dB 

Isolation: >30dB 

Power handling: 100W, 400V, high-power 
switch 

Power requirements: 120V, 60-400Hz, 50W 
Height: 75in (19.4cm) 

Width: 199%/16in (49.7cm) 

Depth: 10¥%in (25.7cm) 

Weight: <50|b (22.7kg) 


OPERATIONAL SPECIFICATION 
Construction is in accordance with MIL-E-5400 


Manufacturer: Motorola Government Electron- 
ics Division, Scottsdale, Arizona. 


AN/MSC-46 satellite terminal, scheduled for operation until 1985 


AN/MSC-46 in part-constructed radome 
for US Navy 


Satellite Parametric Amplifiers 


The Satellite Parametric Amplifiers provide low 
noise temperature (as low as 30°K), broad 
bandwidth (up to 500 MHz) and high gain (up to 
30 dB) over a wide range of ambient tempera- 
tures (—25 to +140°F/—31 to +60°C) AIL par- 
amps have been installed in jeeps, trucks and 
helicopters and have operated in Singapore, 
Cyprus, and the 12 NATO countries. 

AIL built 33 solid-state paramps, fixed-tuned 
from 7.25 to 7.75GHz, delivering a noise temp- 
erature of less than 135°K, a bandwidth of 
500MHz, and again of 30dB for the AN/TSC-54 
(a transportable satellite communications earth 
terminal) for the US Army Electronics Command, 
Fort Monmouth, New Jersey. This three-stage 
paramp achieves stable performance over the 
—25 to + 140°F (—31 to +60°C) range. The vswr 
(input and output) is less than 1.25 to 1, and the 
dynamic range (0.5dB compression) is 
—45dBm (referred to the input). 

AIL supplied to RCA prime contractor to 
SATCOM, 21 paramp systems for use in an 
experimental satellite Communications earth 
terminal. Each of the systems for this transport- 
able terminal consisted of an input transmit- 
reject filter, a paramp operating at a fixed 
frequency in the 7.25 to 7.75GHz band, an 
output band-pass filter, and a tunnel-diode 
amplifier. The paramp system, the first of its kind 
for this application was mounted on %4-ton jeeps, 
2¥2-ton trucks and helicopters. 

For SATCOM, AlL has developed a two-stage 
paramp system with a 1dB bandwidth of 
500MHz, a 30-dB gain, and what is claimed to 
be the lowest noise temperature yet obtained 
with an uncooled paramp, 85°K. With the first 
stage Peltier-cooled, a noise temperature of 
75°K can be achieved. This system uses a 
configuration which incorporates AIL varactors 
both in the paramp itself and in the frequency 
doubler that follows the Gunndiode oscillator. 
This varactor provides cut-off frequencies much 
higher than those provided by other available 
varactors. 
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8836 paramp used in NATO II satellite terminals 


For Philco-Ford as prime contractor, AIL built 
a two-channel redundant paramp system for 
installation on the Kwajalein Missile Range. In 
this solid-state, three-stage system, the first two 
stages are cryogenically cooled and the third 
stage is uncooled. Fixed-tuned in the 7.25 to 
7.75GHz band, it delivers a noise temperature 
of 30°K and a gain of 30dB over a 1dB bana- 
width of 5S00MHz. Its dynamic range is —145 to 
—67dBm and its phase linearity is +0.1 radian 
for a 40-MHz bandwidth and +0.25 radian for a 
125-MHz bandwidth. 


AIL delivered to Marconi in England eight two 
stage paramps fixed-tuned from 7.25 to 
7.75GHz for large, fixed satellite Skynet com- 
munications earth terminals in Singapore (now 
removed), Cyprus and England. 

AIL built 33 two-stage paramps and the equi- 
valent of eight more as spares for the US Army 
Electronics Command, Fort Monmouth, New 
Jersey. At the time of delivery, this was the 
largest number of fully qualified, fully modular 
cryogenic paramps ever supplied under a 
single contract. This unit features fixed-tuned 
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coverage from 7.25 to 7.75GHz. The reliability 
requirement for these paramps, for use in fixed 
satellite Communications earth terminals (AN/ 
MSC-46), specified a mean time between fail- 
ures of 6000 hours. With the first stage cryogeni- 
cally cooled to 20°K and the second stage 
stabilised at 130°F, the paramp provides a gain 
of 30dB and a noise temperature of less than 
30°K. 


AN/ARC-143B UHF Satcom/LOS 
Transceiver 


The AN/ARC-143B Transceiver is a solid-state 
multi-mode uhf unit with line-of-sight (los) and 
satellite communications (satcom) capability in 
the 225 to 399.975MHz band. 

The radio set operates with any uhf 50-ohm 
antenna. In the satellite mode, the unit, as a 
ground or airborne terminal, is capable of com- 
municating through satellites such as LES-6, 
GAPSAT and FLEETSAT. The unit will also 
operate with any future satellite operating in the 
225 to 400 MHz band with characteristics similar 
to the satellites mentioned above. 

The radio set will operate with a wide variety of 
modems requiring a 500-kKHz maximum band- 
width such as nb fsk, dpsk or mfsk (tats) type 
data and will communicate with other users 
similarly equipped. 

The transceiver has an output power of 30 
watts in the am, los mode, 100 watts in the fm 
and fsk, los modes, and 100 watts in the satcom 
mode. 

The AN/ARC-143B performs all the los func- 
tions of the AN/ARC-143. 

In the los mode the unit provides am voice 
communications, fsk (Link 4) and fm (Link 11) 
data communications plus adf and guard chan- 
nel operation. It is also compatible with require- 
ments for encryption in both the voice and data 
operating modes. A fixed frequency sono com- 
mand mode, which normally requires a separate 
transmitter, is also included. 

The AN/ARC-143B uses a serial bit stream for 
control of frequency, mode, squelch disable 
and self-test functions. The go/no-go test initia- 
tion and display is provided at the operator's 
control for pre-receiver/transmitter or in-flight 
checkout. Remote-control of the radio set by a 
computer or common control system is avail- 
able. 


AN/TSQ-118 Satellite Communica- 
tions Control Terminal 


The AN/TSQ-118 was developed for the US 
Army Satellite Communications Agency, the 
Army project manager for Department of 
Defense ground satellite communications. 
Each master terminal will control up to 50 of 
the small tactical ground mobile terminals 


AN/PSC-1 Radio Set 


The AN/PSC-1, developed for the US Army 
Satellite Communications Agency, provides 
either satellite relay or direct line-of-sight com- 
munications in cvsd (continuously variable 
slope delta modulated) voice of 300 bits per 
second data. The transceiver covers 225 to 
400MHz in 5-kKHz increments in the satellite 
mode, and 25-kHz increments in the los mode. 
The synthesizer controlled by an internal tcxo, 
provides the necessary one ppm reference 
stability. Four preset receive offset frequencies 
are selectable via the front panel in the satellite 
mode. In this mode there is an offset between 
the receiver and transmit frequencies. Transmit 
power output is 35 watts and 2 watts in satellite 
and los operation, respectively. The transceiver 
modem uses time-interleaved quadrature 
binary-phase shift-keyed (bpsk) modulation for 
300 bits per second data and offset 
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SEL, West Germany, as manager of a consor- 
tium, built 12 satellite Communications earth 
terminals outside each capital of the 12 NATO 
countries. For this programme (the NATO SAT- 
COM Phase II Project), AlL supplied 27 two- 
stage paramps and 12 redundancy kits. Each 
redundancy kit consisted of an input waveguide 
switch, a tunable input transmit-reject filter, and 
an output band-pass filter. These paramps were 


TECHNICAL SPECIFICATION 

Frequency range: 225-399.975 MHz 

Number of channels: 7000 

Channel spacing: 25kHz 

Frequency standard: 1 MHz, internal or exter- 
nal with automatic switchover to external 
Frequency stability 

(short term) 1 x 108 in 10ms 

(long term) 1 x 10° in 1 month 

Operating modes 

(los) voice, secure digital voice, teletype, Link 
11, Link 4, adf, guard channel, sono transmit 
(sat) dpsk, fsk, fm (function of external modem) 
Frequency accuracy: +5ppm or optional 
+1ppm 

Sensitivity 

(am) 3uV (open circuit) for 10dB (s+n)/n 

(fm) 2uV (open circuit) for.20dB (s+n)/n 
Selectivity (los) 

(am normal) 38kHz 

(am wide) 70kHz 

(fm) 7OkKHz 

(fsk) 7O0kHz 


designed to maintain normal performance for 
continuous operation for at least 10 years. 


Manufacturer: AIL Division of Cutler-Hammer, 
Long Island, New York 11746. 


Post detection bandwidth 

(am normal) 300 Hz—4 kHz 

(am wide) 300 Hz— 25kHz 

(fm) 300 Hz—-3 kHz 

(fsk) 300 Hz—5 kHz 

Image and spurious rejection: 60dB 

If rejection: 80dB 

Power output 

(am) 30W, carrier 

(fm) 100W 

(sono command am) 12W, carrier 
Modulation response 

(am normal) 300 Hz-4 kHz 

(am wide) 300 Hz-25 kHz 

(am sonobuoy) 50kHz max 

(fm) 300Hz-3 kHz 

(fsk) 300 Hz-5 kHz 

Intermodulation distortion: 35dB down at 
20kHz peak deviation 

Sat receiver frequency offsets: 3 programm- 
able offsets 

Modem ports 

(7OMHz input) -OdBm, bw —500kHz minimum 
(7OMHz output) —88dBm nominal, 
bw —500kHz minimum 


Receiver/transmitter R/t with blower Control radio set Mount 
Height 6in (15.2cm) Gin (15.2cm) 5.8in (14.7cm) 6.5in (16.4cm) 
Width 7.7in (19.6cm) 7.7in (19.6cm) Gin (15.2cm) 2.3in (6.8cm) 
Depth 20.8in (62.8cm)  27.5in (69.8cm) 3in (9.8cm) 21.6in (54.8cm) 
Weight 341b (15.4kg) 35.5!b (16.1kg) 2.3lb (1kg) 2.1|b (0.9kg) 


OPERATIONAL SPECIFICATION 

MIL-E-5400, Class 1—Self-contained blower 
MIL-E-5400, Class 11—Central cooling supply 
RFI-MIL-I-6181 

Primary Power—1 15/200V, 3-phase, 400 Hz per 
MIL-STD-704, Cat. ‘B’. 


Manufacturer: RCA Government Communica- 
tions Systems, Camden, New Jersey. 


developed by the Satellite Communications 
Agency. It is enclosed in a 30-foot (9.1-metre) 
van and is used to assure proper set-up, calibra- 
tion, frequency assignments and bandwidths of 
the ground-mobile terminals. It also monitors 
continuously the performance of each terminal 
in the network. 

Essentially a receiver/transmitter with a spec- 
trum analyser tuned in on the network, the 
complete terminal requires a crew of only two or 
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three technicians to control the entire network. 

The AN/TSQ-118 was the subject of a $14.5 
million contract early in 1979 from the US Army 
Communications Research and Development 
Command (CORADCOM) to provide four termi- 
nals for the Army’s satellite network. 


Manufacturer: RCA Government Systems Divi- 
sion, Camden, New Jersey 08101. 
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ANI/PSC-1 radio set 


quadrature-phase shift keyed (qopsk) modula- 
tion for 16 kilobits per second cvsd voice is 
provided near theoretical performance (bit error 
rate versus Carrier/noise ratio). It also utilises the 
300 bit per second data format to provide call 
operation. The transceiver receives (and dif- 
ferentiates between) selective and conference 
call, and transmits conference call signals. It 
uses cmos micro-processor frequency control 
in conjunction with a six pin-lite display to 
provide electronic control of such functions as 
frequency, mode of operation, and receive off- 
set frequency. To conserve power, the display 
times out approximately eight seconds after the 
micro-processor has completed its cycle. A 
change of either the frequency, receive offset, or 
function controls will cause the micro-processor 
to start a new cycle or to recycle and thus 
illuminate the display. 

A medium gain helical antenna is provided for 
satellite relay operation. This antenna provides 
6dB minimum gain and can be set up for 
operation in two minutes. It folds into 300 cubic 
inches (4.9 cu dm) for storage or transport. 


TECHNICAL SPECIFICATION 
Transceiver frequency range 
(sat) 225-399.995 MHz 

(los) 225-399.975 MHz 


SATCOM Il Naval Satellite System 


The US Navy has plans to develop a satellite 
system to follow the current Fleet Satellite Com- 
munications system. This is to include satellites 
with an increased communications capacity 
and a decreased vulnerability to disturbances, 
improved shipboard (SATCOM) terminals, and 


Fleet Satellite Communications 
System FLTSATCOM 


The Fleet Satellite Communications System is 
designed to provide multi-channel uhf com- 
munications for the US Navy. It will also be used 
in support of US Air Force bombers and launch 
control centres, all airborne command posts, 
and some US Army nuclear capable force 
elements. 

The FLTSATCOM programme was approved 
in 1971 with the US Navy executive agent for 
systems development and operation, with the 
US Air Force assigned responsibility for space- 
craft development. 

The original specification called for four satel- 
lites in geostationary orbit to provide global 
coverage. First launch was originally planned for 
1975, but delays in development postponed it 
until 1978. Because of these delays the US Navy 
has leased a portion of the Comsat General 
Corporation's Marisat satellite, a lease which 
runs until 1981. 

When in operation FLTSATCOM will provide a 
uhf anti-jam protected fleet broadcast service to 
all Navy ships, as well as providing command 
and control links for computer-to-computer 
exchange of digital data among shore stations, 
fleet ballistic missile submarines, aircraft car- 
riers, cruisers, selected aircraft, and other ships 
and submarines. 

Each of the satellites will weigh 2012Ib 
(912kg) in geostationary orbit with approxi- 
mately 5-kW radiated power. Each will operate 
twelve 5-kHz wide channels, ten 25-kHz wide 
channels and one 500-kHz wide channel with a 
design life of five years. Each will have one 
helical uhf antenna, one 16-foot (5-metre) 
deployable parabolic uhf antenna, and one shf 
horn antenna. 

The US Navy's FLTSATCOM earth segment 
includes terminals for fleet broadcasts, ship-to- 
shore and air-to-ground. The fleet broadcast 
portion includes an shf uplink transmitter AN/ 
FSC-79, a modified version of the US Army's 
AN/MSC-60, and a downlink uhf receive only 
terminal AN/SSR-1. 


USA/SATELLITE 


Channel spacing 
(sat) 5KHz 
(los) 25kHz 


Frequency stability 
(setting) 1x 108 
(long-term) 1106 


Receiver offset frequency 

(sat) 4, internally preset spacing from O to 
+174.995kHz 

(los) no offset 


Operating modes: cvsd voice, 300bps data, 
re-transmit, call 

Ringing signals 

respond to selective or conference calls 
transmit conference calls 


Re-transmit capability: compatible with AN/ 


PRC-70, AN/VRC-12, AN/PRC-77, AN/VRC-43 
thru-49, AN/PRC-8, -9 and -25, AN/PRT-4, AN/ 
GRC-3 thru-8, AN/ARC-54 and -131 

Receiver intermodulation: 3rd order: —60dB 
below two, —70dBm signals at antenna terminal 
Adjacent channel interference: with 3 equal 
level signals, 1 on channel and others at +5-kHz 
spacings mod at 300bps at input c/rtt=36.4 dB, 
ber shall not exceed 1x 1075 

Noise figure: 4dB max 


improved link control equipments. The Navy 
also plans to consider the development of a 
shf/ehf digital shipboard communications ter- 
minal. The present requirement is to complete 
flight qualified spacecraft hardware design and 
award a production contract in 1981, with the 
launch of a SATCOM II satellite in 1983. 


Navy Shorebased and Shipboard Satellite 


RADIO COMMUNICATIONS 


227 


Transmitter power output 

(sat) 35W +2dB into 1.5:1 vswr 

(los) 2W +2dB into 1.5:1 vswr 

Spurious output: < —109dBm/Hz >30MHz 
removed from carrier frequency 

Power source: silver zinc 11Ah battery 24V 
Battery life: 12h (minimum) with 9:1 receive to 
transmit duty cycle 

Accessories 

6dB gain helical antenna (sat) 

centre-fed whip antenna (los) 

burst-coded transmitter/receiver 

silver zinc 11 Ah battery 

X-mode compatibility: KY-57 at 8 and 16kbps 
(internally selected) KY-65 

Height: 3% in (7.9cm) 

Width: 7in (17.8cm) 

Depth: 11'2in (29.2cm) 

Weight (without battery) 11.5lb (5.2kg) 

(with accessories) 25|lb (11.3kg) 


Manufacturer: Cincinnati Electronics Corpora- 
tion, Cincinnati, Ohio. 


Communication equipment developed for use 
with FLTSATCOM will continue in use with SAT- 
COM II Satellites. AN/FSC-79 shf ground termi- 
nals developed by the US Army Satellite Com- 
munications Agency will also continue in use for 
injection of Fleet Broadcast information. 


FLTSATCOM satellite principal characteristics 
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TECHNICAL SPECIFICATION 

Weight: 4100|/b (1859kg) (nominal) at launch, 
2012 Ib (912kg) in orbit 

Launch vehicle: Atlas-Centaur 

First launch: 1978 

Operational orbit: geosynchronous (19 300nm 
circular) 

Design life: 5 years 

Configuration: 2 major parts: payload module 
(including antennas and space-craft module 
with solar array 

Channels: >30 voice and 12 teletype 


Terminals developed specifically for use 
within the FLTSATCOM system and detailed in 
separate entries are: 

AN/FSC-79 shf uplink broadcast transmitter 
(Aeronutronic Ford) 

AN/SSR-1 uhf downlink receive-only terminal 
(Motorola) 

AN/SSR-2 shf terminal (Hughes) 

AN/SSR-3 shf terminal (Hughes) 

AN/SSC-6 shf terminal (Collins) 

AN/UCA-2 modem (EC) 

AN/WSC-1 uhf terminal (Collins) 

AN/WSC-2 shf terminal (ITT) 

AN/WSC-3 uhf terminal (ECI) 

AN/WSC-5 uhf terminal (Collins) 


Manufacturer: TRW Defense and Space Sys- 
tems Group, Redondo Beach, California. 


AN/WSC-3 UHF Satellite Communi- 
cations Terminal 


Developed as part of the US Navy’s Fleet 
Satellite Communication System, the AN/WSC-3 
is a flexible, new-generation, ship/submarine 
uhf satellite—line-of-sight communications ter- 
minal which sends and receives am/fm or data 
information via satellite relay or line-of-sight. The 
AN/WSC-3 (Whiskey-3) has a minimum of 100 
watts output in fm or data modes. It has internal 
modulation and detection of 75 bit per second 
fsk or 75 to 9600 bit per second psk. A 70-MHz 
interface capability is provided for expansion 
with a variety of external modems. 

It can be modified to incorporate Covert/Au, 
Link 4, Link 11 or los 8/9. Cost of the transceiver 
is estimated at $25 800 with total procurement 
expected to approach $50 million. A further 
development has been a Landing Force Satellite 
Communication (LFSC) system for the Marine 
Corp for operational evaluation. This includes 
three AN/WSC-3 terminals, amplifiers, anten- 
nas, remote-controls and multiplexing equip- 
ment. 


AN/SSC-2 and -3 Shipboard Satellite 
Terminals 


Early in 1965 Hughes supplied the US Navy with 
two SSC-2 satellite communications terminals to 
test aboard ship to prove that long-distance 
communications were feasible. After successful 
tests, Hughes constructed seven second gen- 
eration terminals, the SSC-3s. They were 
designed to transmit and receive voice and 
teletype messages by direct transmission 
through random-orbiting military Communica- 
tions satellites (FLTSATCOM). The systems had 
a 6-foot (1.8-metre) parabolic antenna and a 7 
by 7 by 12 foot (2.1 by 2.1 by 3.6 metre) 
equipment shelter which can be up to 100 feet 
(30 metres) from the antenna and its mount. It 
houses the antenna controls, base-band 
equipment (below 70MHz), meters, status indi- 
cators, and alarms. The antenna is a 
Cassegrain-feed antenna consisting of a 6-foot 
(1.8-metre) diameter parabolic dish with an f/d 
ratio of 0.3, fed by a multi-mode four-horn 
monopulse feed system and mounted on a 
three-axis, gyro-stabilised, lightweight pedestal 
that ‘eliminates the effects of a ship’s roll and 
pitch. 


Manufacturer: Hughes Aircraft Company 
Ground Systems Group, Fullerton, California. 
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FLTSATCOM communications links 


During 1978 the US Navy placed orders worth 
$23.5 million for satellite and los versions of the 
terminal. It is already in service on vessels 
ranging from aircraft carriers and nuclear sub- 
marines to amphibious assault ships and auxili- 
ary vessels, operating through the FLTSATCOM 
system. 


TECHNICAL SPECIFICATION 

Frequency range: 225-399.975 MHz 

Number of channels: 7000 in 25-kHz spacings 
Preset channels: 20, remote or locally select- 
able 

Remote/local operation: remote-control! box 
supplied with 20 preset channels and modula- 
tion mode selection 

Input power: 60Hz 115/230V 1-phase 1.4kVA 
at 0.8 power factor 

Modes: nbam, wbam, fm, fsk, psk 

Rf power output: 30W am, 100W fm 
Receiver sensitivity 

(am) 3.5V for 10dB (s+n)/n (hard) 

(fm) 3V for 10dB (s+n)/n (hard) 


om ; 
m5! 


Selectivity of narrow-band 

(at 3dB) 30kHz minimum 

(at 60dB) 100kHz max 

Selectivity of wide-band 

(at 6dB) 65kHz minimum 

(at 60dB) 100kHz max 

Height: 12.25in (311mm) 

Depth (19in/48cm rack mount): 
(587.5mm) 

Weight: 148|b (67.1kg) 


23.13in 


OPERATIONAL SPECIFICATION 

The AN/WSC-3 has been qualified to MIL-S-901 
Grade A, Class 1, Type A for shock; to MIL- 
STD-167, Type 1, for vibration; splashproofing in 
accordance with MIL-STD-108; to MIL-STD-461 
for EMC; and to MIL-E-16400 for temperature 
and humidity. 


Manufacturer: E-Systems Inc, St. Petersburg, 
Florida. 
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AN/SSC-3 shipboard satellite terminal under test next to AN/MSC-46 terminal in radome on Guam 


Arrow points to antenna of AN/SSC-2 satellite 
terminal 


AN/SSR-1 Satellite Signal Receiving 
System 


The AN/SSR-1 will provide all surface ships of 
the US Navy with the capability of receiving 
world-wide fleet broadcasts 24 hours a day. 

The system receives satellite-relayed fre- 
quency modulation (fm) or phase-shift-keyed 
(psk) modulation transmissions. The broadcasts 
are decoded into 16 or more teletype (tty) 
channels for fm and 15 for psk. 

Four antenna and amplifier-converter units 
are installed in convenient quadrants on the 
ship's superstructure, so that one or more 
antennas are always illuminated by the satellite, 
regardless of ship heading and motion. The 
combiner-demodulator and tty demultiplexer 
drawers are both installed in standard equip- 
ment racks below deck. 

The receiving system combines the four 
antenna signals by resolving their phase differ- 
ences and weighting them according to the 
square of their amplitudes. The stronger signals 
are thus emphasised and the weaker suppres- 
sed. One _ intermediate-frequency signal of 
enhanced quality is produced and demod- 
ulated to the fm or psk base-band. The teletype 
demultiplexer separates the demodulated psk 
signal into 15 tty driver outputs. The fm signal, 
when used, is routed to other shipboard equip- 
ment. A system margin of more than 10dB is 
available from a satellite signal with 26dBW of 
effective radiated power. 

Fault indicators on the two drawers monitor 
internal operation. When a fault is detected 
within the system a local indication is provided 
and a fault summary output is produced to 
activate external alarms. 
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ANI/SSR-1 satellite signal receiving system 
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The system is nuclear-hardened, corrosion- 
resistant and compatible with the electromagne- 
tic environment found aboard ship. Impulse 
noise blanking eliminates radar and other pulse 
interference. 

The AN/SSR-1 is adaptable for use on a 
variety of mobile platforms, as well as for fixed 
installations. Options are available relative to 
frequency, bandwidth, data rates and modula- 
tion. 

The main sub-units of the system are the 
TD-1063 demultiplexer, AM-6534 amplifier con- 
verter, MD-900 combiner-demodulator, and 
AS-2815 mini-loop antennas. 


TECHNICAL SPECIFICATION 

SYSTEM 

Power requirements: 115 or 230V, 47-440Hz 
(100W) 

Rf frequency band: 240-320 MHz 

Frequency channels: switch selection of 1 of 6 
in band 

Noise figure: <3dB 

Rf bandwidth: 10MHz 

Modulation: fm or psk 

Modulation bandwidth: 25kHz (optional) 
Frequency stability: <2 ppm/120 days 


Multiplexer TD-(*)/FST 


The TD-(*)/FST is a shore-based asynchronous 
time division multiplexer for use at the uplink 
station which originates traffic to the satellite for 
AN/SSR-1 receiving systems. It provides tele- 
type signal formating as well as multiplexing 
functions to ensure that the message traffic is 
compatible with the demultiplexer aboard ship. 
The multiplexer accepts inputs from 15 tty 
channels and then multiplexes the tty dataand a 
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Temperature range: —28 to +65°C 

Relative humidity: up to 95% 

Noise immunity: built-in impulse noise blank- 
ing 


ANTENNA (AS-2815) 
Polarisation: right-hand circular 

Pattern: hemispherical 

Height: 31in (78.7cm) 

Width: 36in (91.4cm) 

Depth: 31in (78.7cm) 

Weight: 12.7|b (5.8kg) 

Connection to amplifier converter: single 
coaxial cable 


AMPLIFIER-CONVERTER (AM-6534) 

Input signal level: —117dBm, nominal (fm) 
—127dBm, nominal (psk) 

Impedance: 50, nominal 

Power: furnished by combiner-demodulator 
Height: 8in (20.3cm) 

Width: 11in (27.9cm) 

Depth: 834in (22.3cm) 

Weight: 13lb (5.9kg) 

Connection to combiner demodulator: single 
twin-axial cable 


frame word onto a synchronous 1200-bit per 
second data stream for transmission to the 
satellite. 

Designed for mounting in a standard 19-inch 
(48 cm) rack, the multiplexer has built-in test 
equipment for isolating faults to plug-in circuit 
cards. 


TECHNICAL SPECIFICATION 
Inputs: 15tty channels (MIL-STD-188C levels) 
Outputs: 1200bps with frame sync 


COMBINER-DEMODULATOR (MD-900) 

Output: fm or psk base-band (selectable) 
Fm output level: —25 to + 10dBm (adjustable) 
Psk output level: 1.1V rms, nominal 

Height: 834in (22.2cm) 

Width: 25in (63.5cm) 

Depth: 19in (48.3cm) 

Weight: 81 |b (86.8kg) 

Power: 67W 


DEMULTIPLEXER (TD-1063) 
Input: bipolar base-band 1200bps 
MILSTD-188 —C compatible 

Output: 15 channels 75bps (optional) Tele- 
typewriter drivers, 120mA loops 

Power: 33W 

Height: 834in (22.2cm) 

Width: 25in (63.5cm) 

Depth: 19in (48.3cm) 

Weight: 72!b (82.7kg) 


OPERATIONAL SPECIFICATION 
Meets MIL-E-16400 requirements. 


Manufacturer: Motorola Government Electron- 
ics Division, Scottsdale, Arizona. 


Elastic storage: 256 bits memory per channel 
for 24-h operation (with 100ppm rate error) 
Power requirements: 110/220V, 50-400Hz, 
50W 

Height: 12.2in (81cm) 

Width: 19.2in (48.8cm) 

Depth: 19in (48.3cm) 

Weight: 48lb (21.8kg) 


Manufacturer: Motorola Government Electron- 
ics Division, Scottsdale, Arizona. 
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CHINA (PEOPLE’S REPUBLIC) 


Line Communications Equipment 
from People’s Republic of China 


Rebel ELerHONE SEIS 

A number of magneto-type sets is in operation 
with the Chinese army. The Type 0743, B-600 
and CX-2 all have a range of about 8 kilometres. 
The 0743 and CX-2 are copies of the Soviet 
TAI-43 and the B-600 is similar to the 0743 but 
somewhat smaller. 


12-Channel Transportable 
Multiplexer QF-TC-8A 


This type comprises two units of equal dimen- 
sions. One unit incorporates the equipment also 
used in QF-TC-3A. The system caters for 12 fdm 
telephone channels and a service channel in 
cable or microwave links. It is a fully transistor- 
ised plug-in type equipment. 


Four-Channel Transportable 
Multiplexer QF-TC-3A 


This is a single unit, designed for four-channel 
multiplex telephony on fdm basis plus a service 
channel. It is suitable for mobile use in tempor- 
ary cable or radio link networks. It is a fully 
transistorised, plug-in type equipment. 


24-Channel Transportable 
Multiplexer QF-TC-9A 


This type consists of four units of equal dimen- 
sions, two of which include the equipment also 
used in the QF-TC-8A units. The system is 
suitable for 24 fdm telephone channels plus a 


Shipboard Transmission System 
SNTI 


The Shipboard Transmission System (SNTI) is 
an all-in-one system shipboard communication 
system. It is fully digital. 

Features include time division multiplexing of 
all data, voice digitising by 32 kilobit per second 
delta encoding, transmission on a single loop, 
management by micro-processors and modular 
operato, sets. 

The SNTI replaces all the transmission net- 
works normally found on warships, including 
automatic telephone, intercom, radio distribu- 
tion, general announcing, and medium- and 
low-speed data transmission. 

It uses a flexible signalling system making it 
possible to optimise the intercommunication 
procedures between subscribers. 

It constantly monitors itself: any failure is 
immediately located and displayed. 

The system consists of two main parts: the 
transmission, multiplexing and demultiplexing 
subsystem which includes connecting stations 
and master stations to manage the system; and 
user stations each having its own interface for 
connection to the system. 

The function of the master station is to gener- 
ate the signals essential for multiplex operation, 
that is a clock frequency and frame alignment 


A fourth type, the Q-071, resembles the US 
EE-8 and has an estimated range of 3.5 
kilometres. 

A later equipment, housed in a plastic case 
with a webbed shoulder strap, has provision for 
monitoring conversations and for testing line 
continuity. 


TELEPHONE SWITCHBOARDS 

Three switchboards are known to be in opera- 
tion with the Chinese military. The B-611 is a 
portable cordless single position ten-line 
equipment used between divisions and regi- 
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TECHNICAL SPECIFICATION 

Frequency band: 0.3-68kHz 

Operating condition of the channels 

(using local battery) 2-wire 

(with signalling) 4-wire 

Working range 

(without repeater) 9.2km 

(with repeaters) 64.6km 

Power supply: 24V battery or built-in rectifier 
unit 


TECHNICAL SPECIFICATION 

Frequency band: 0.3-20kHz 

Operating condition of the channels 

(using local battery) 2-wire 

(with signalling) 4-wire 

Working range: via non-repeatered cables: 
40-50km 

Power supply: 24V battery or separate rectifier 
unit 


service channel. It is used for radio relay links of 
about 9km working range. It is a fully transistor- 
ised plug-in type equipment. 


TECHNICAL SPECIFICATION 
Frequency band: 0.3-108kHz 
Operating condition of channels 
(using local battery) 2-wire 

(with signalling) 4-wire 
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ments; the ICX-1, an exact copy of the Soviet 
K-10, is a ten-line monocord field equipment for 
command posts; and a third equipment whose 
designation is unknown is a double cord- 
operated 40-line switchboard which can be 
used for conference calls with line or radio 
subscribers. 


TELEGRAPH SETS 

The Chinese army uses a Chinese character 
teleprinter designated Type 57-1B and aversion 
of the Soviet ST-35 tape printer which uses a 
five-unit code at 382 operations per minute. 


Dimensions of each unit 

Height: 567mm 

Width: 457mm 

Depth: 385mm 

Weight (both units together): 123kg 


Manufacturer: Télécommunications Radio- 
électriques et Téléphoniques SA (TRT), Paris. 


Height: 580mm 
Width: 310mm 
Depth: 385mm 
Weight: 43kg 


Manufacturer: Télécommunications Radio- 
électriques et Téléphoniques SA (TRT), Paris. 


Power supply: 24V battery or rectifier units 
Dimensions of each unit 

Height: 567mm 

Width: 547mm 

Depth: 385mm 

Weight (all units together): 194kg 


Manufacturer: Télécommunications Radio- 
électriques et Téléphoniques SA (TRT), Paris. 
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codes. In addition it subjects the characteristic 
instants of the multiplex to phase control to 
enable closed looped working and ensure syn- 
chronous multiplex operation. Correct phasing 
is assured regardless of length. 

A connecting station allows up to 16 users to 
be connected to the system. It provides these 
users with an information input and output 
facility, allowing signalling and information to be 
introduced into and taken out of the multiplex. 
The transmission cable is duplicated for system 
security and, on large vessels, more than two 
cables can be used to increase immunity to 
combat damage. 

There are three basic categories of user 
stations identified as the telephone network, 
intercom network and special interface. The 
category of special interfaces allow for interfac- 
ing with radio transmitters/receivers and 
announcement amplifiers to be connected to the 
system. 


TECHNICAL SPECIFICATION 

(dimensions apply to master station and con- 
necting station) 

Height: 519mm 

Width: 475mm 


Coralis Packet.Switching System 


Coralis is a packet switching system for use in 
nodal networks. Coralis nodes have a through- 
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OPERATIONAL SPECIFICATION 


French Standard 


EVSOtel dice Cath 
E507 312.2; 
Sévérité 7 

E 591 11.2.3.2. 
BE pO/ oo. 
Sévérité 5 
ESSilmineciae. 


Temperature: 


Humidity: 


Water Protection: 


UTE NF C 20.010 


E 591 11.2.3.4. 
E 507 3.16 


Salt spray: 
Shock: 


(Federal) 


US Standard 


MIL E 16400G (Navy) 4 


MIL E 16400G (Navy) 
MIL STD 108 


MIL E 16400 4515 


Spécification générale 


Choc no 2995 N/B5 
Essais niveau 1 et 11 


Sévérité CM 
E 508 2.31 
E508 2:32 


Vibration: 


Electromagnetic 


Depth: 240mm 
Weight: 40kg 


Instruction technique 8839 


put capacity of 100 to 400 kilobits per second 
according to packet length. 


MIL S 901, Grade A, class 2 
MIL STD 167 51335 

MIL STD 167 51331 and 51332 
MIL STD 4 61 Table 1 class 
Intercom Sys Audio 


Manufacturer: Tél\écommunications Radioeléc- 
triques et Téléphoniques, Paris. 


Manufacturer: Compagnie de Signaux et 
d’Entreprises Electriques, Paris. 
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Mobile Two-Wire Telephone 
Exchange 


This equipment enables two-wire lines with 
25Hz ringing to be connected to four-wire 
transmission systems with signal wire ringing. 
The transfer from the four- to the two-wire line is 
made by a short two-wire transfer circuit via a 
high-pass filter hybrid. The individual equipment 
cases can be equipped for 20 or 40 two-wire 
lines. Power supply ringing and _ signalling 
equipment is located in the vf connection and 
supply case. 


TECHNICAL SPECIFICATION 
Frequency range: 300—3400Hz 
Impedance: 6000 


Inband Telegraph Equipment 
WT-FM E1 


The inband telegraph equipment WT-FM E1 
enables the simultaneous and independent 
transmission of speech and voice frequency 
telegraph signals in a telephone channel. The vft 
channel (centre frequency 1275Hz) occupies 
the 1100 to 1455Hz frequency range which 
makes it possible to use transmission circuits 
with an upper cut-off frequency greater than 
2100Hz. 

The WT-FM E1 is aportable and electrical and 
mechanical design using modems to make it 
well suited for mobile service. 

A wide receive level range is available, pre- 
venting level fiuctuations from influencing the 
quality of telegraph transmission and eliminat- 
ing the necessity for special line-up of the 
telegraph channel. 

The trunk line side can be arranged for two- or 
four-wire operation. 

The system is designed for a nominal tele- 
graph transmission speed of 100 bauds, how- 
ever signalling speeds up to 200 bauds are 
feasible. The employment of the suppressed 
carrier, equal frequency transmission mode 
permits several equipments to be used for radio 
relay links. 


Signal-wire ringing: 24V dc 
Resistance of signal-wire: <4000 
Ac ringing: 60V/25Hz 

Power supply 

(mains) 110/220V; 50/60Hz 
(battery) 24V ac 

Power consumption 

(mains) <120VA 

(battery) <90W 

Temperature range 

(operating) —25 to +40°C 
(transport and storage) —45 to +70°C 
Relative humidity 

(up to 20°C) <80% 

(above 20°C) <70% 

VF CONNECTION AND SUPPLY CASE 
(4-wire/2-wire sh 20 connections) 
Height: 400mm 
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Width: 604mm 

Depth: 284mm 

Weight: 40.6kg 

VF CONNECTION CASE 

(4-wire/2-wire sh 20 connections) 
Height: 200mm 

Width: 604mm 

Depth: 284mm 

Weight: 16.7kg 

VF CONNECTION CASE 

(4-wire/2-wire sh 40 connections) 
Height: 400mm 

Width: 604mm 

Depth: 284mm 

Weight: 27kg 


Manufaclturer: TeKaDe, Felten und Guilleaume 
Fernmeldeanlagen GmbH, Nurnberg. 


WT-FM E7 subscriber box 


TECHNICAL SPECIFICATION 

Power requirements 

(mains) 110 or 220V ac 

(battery) 24V 

Temperature range: —45 to +55°C 

TRUNK LINE INTERFACE 

(vft transmission) 

Type of modulation: fm 

Marking frequency: 1325Hz 

Spacing frequency: 1225Hz 

Telegraph speed: up to 200bd 

Operating mode: 2- or 4-wire working 
SUBSCRIBER INTERFACE 

2-wire single-current working: 40mA, auto- 
matically stablised 

4-wire double-current working: +20mA 
Ringing converter 

(to and from subscriber) 60V/25Hz 

(to and from trunk line) 1600 or 1225Hz, adjust- 
able 


OPERATIONAL SPECIFICATION 
The equipment meets climatic and mechanical 
test requirements of VG95332 and DEF 133. 


Manufacturer: AEG-Telefunken, Ulm. 


Inband telegraph equipment WT-FM E1 


Magneto Switchboard SB-123/10 


The Magneto Switchboard SB-123/10 can be 
exposed to extreme conditions, is easy to 
handle, and lightweight. It provides communica- 
tions facilities for 10 |b lines between Ib loca- 
tions. The unit itself comprises calling and 
connecting devices for ten subscribers, a lightn- 
ing protection box, and the possibility for inter- 
connection of various options, such as radio 
remote-control RP-124 (radio to switchboard 
connection for AN/PRC-77 GY or RF-301), anda 
mounting frame to stack four SB-123/10 
together. An exchange line unit for two automa- 
tic exchange or cb lines can be added to give 
access to postal lines. 


Field Telephone TA-600/GY 


The TA-600/GY Field Telephone designed to fit 
into a combat suit pocket, is a field telephone of 
the newest kind. Owing to its compact mechani- 
cal and electronic design, both stationary opera- 
tion and quickly changing unlimited mobile 
application and remote-control of radio sets can 
be carried out. 

The electronic ringer and af amplifier is pow- 
ered by three dry batteries (MONO-Cells) type 
BA-30 or rechargeable nickel-cadmium bat- 
teries type BA-777. Wherever applicable, inte- 
grated circuits have been applied, and the 
entire electronic circuitry is contained on one 
printed circuit board. 


Mobile Telephone Exchange Type 
FSPFVERM 


The mobile four-wire trunk telephone exchange 
type FSPFVERM is designed for loss-free 
through-connection of trunk circuits. Suitable 
relay sets enable it to co-operate with a very 
wide range of signalling and transmission sys- 
tems. The space-saving design makes the 
exchange ideal for installation in a truck. 


TECHNICAL SPECIFICATION 
Frequency range: 300-3400Hz 


Germany 


Stand Nore 
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The SB-123/10 is protected against water and 
dust by protective covers which seal the entire 
unit when it is not operating. The single !b-line 
units are of plug-in type to simplify servicing. The 
jack plug lines are retracted by a spring-loaded 
reel when not in use; drop signals indicate 
incoming or finished calls. 


TECHNICAL SPECIFICATION 

Type: portable, water- and dustproof 

Input voltage: 2x1.5V dry battery cells for 
separate power supply of microphone and buz- 
zer 

Operating mode: |b by an exchange line unit, 
also cb/automatic exchange possible 


TECHNICAL SPECIFICATION 

Frequency range: 300-3400Hz 

Operating modes: |b, lbr, cb, cbs, manual and 
automatic, and pabx levels and impedance 
comply with international recommendations 
Impedance: 600 at 1000Hz 

Range: 36cdB net loss 

Call signal 

(transmitting end) transistorised generator 25 or 
50Hz less than 1.75W (call limitation 1-1.5 s) or 
magneto generator optionally 
(receiving end) electronic buzzer 
Call signal level (receiving end): 
100cm distance, adjustable 
Temperature range: —40 to +55°C 


80dB at 
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Max number of operating positions: 10 
Max number of trunk lines: 200 
Impedance: 6000 

Power supply 

(mains working) 110/240V; 50/60Hz 
(battery working) 24V dc 

Power consumption: approx 150W 
Signals 

(ringing frequency) 25Hz 

(busy tone frequency) 800Hz 

(vf circuits) 500/20 and 1000/20, 1600, 2280 and 
3000Hz 
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Number of lines served: 10 (standard), further 
optionally by stacking units 

Exchange line facility: optional unit with 2 lines 
each 

Type of operation: manual 

Signals indication 

(incoming) drop signal and buzzer 

(outgoing) drop signal 

Ringing facility: magneto crank generator with 
rotor 

Ringing power: 3.6W/20Hz 

Electronic GmbH, 


Manufacturer: Telemit 


Munich. 


Power supply: 3 batteries type BA-30 or 
BA-777 

Current consumption 

(speech) 7mA 

(call) <500mA 

Battery life (10 calls per day): typical % year 
approx dimensions of basic unit 

Height: 60mm 

Width: 110mm 

Length: 220mm 

Weight (with batteries): approx 1.8kg 


Manufacturer: 
Munich. 


Telemit Electronic GmbH, 


(signalling-wire calling) 24V; wire resistance 
equivalent to 4000 

(ac calling) 60V/25Hz; line resistance equivalent 
to 2x 10000 

Cb working 

(incoming) loop calling, 24V dc 

(outgoing) 60V/25Hz 

(line resistance) 2x 1500 


Manufacturer: TeKaDe, Felten und Guilleaume 
Fernmeldeanlagen GmbH, Nurnberg. 
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Pulse Code Modulation System 
PCM12/24 


The Pulse Code Modulation System PCM12/24 
is capable of grouping 12vf voice channels (0.3 
to 3.4kHz) and of combining them to a pcm 
signal with a pulse rate of 576 kilobits per second. 
Such a binary signal can be transmitted by way 
of field trunk cables (spiral-four cable) or via 
microwave systems. 

For 24-channel operation and when likewise 
employing the time division multiplex method, it 
is possibie, with the help of a combiner, to 
interconnect two individual 12-channel systems 
to one 24-channel equipment; the transmission 
speed of the combined pcm signal is then 
1152 kilobits per second. When using 
regenerators (remote-supplied repeaters for the 
regeneration of the line signals), up to 24 km may 
be bridged on cable links. 


Delta Multiplex System DX15—60 


The voice and data transmission system 
DX15-60 is based on the building block concept 
and provides 15, 30, 45 or 60 analog or digital 
time division multiplexed channels for trans- 
mission via field trunk cables (spiral fours) or 
radio relay links. Data and speech secrecy on 
the transmission links is ensured by using bulk 
encryption equipment. 

Analog signals are converted into digital 
signals by the digitally-controlled delta mod- 
ulators. Interface boards which may be fitted in 
lieu of the delta modulators facilitate connection 
of telex multiplexers and data terminals. The 
same type of circuitry, when used in switching 
centres, lends digital through-connection of 
telephone and data signals without prior 
demodulation to the vf band. Special data 
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Multiplex Power Line 
case supply __ terminating 
case case 
Height (mm) 280 166 166 
Width (mm) 445.5 445.5 445.5 
Depth (mm) 300 300 300 
Weight (kg) 40 20 20 


TECHNICAL SPECIFICATION 
Temperature range 
(operating) —25 to +55°C 
(storage) —45 to +70°C 
Humidity: 100% 

Speech channels: 12 or 24 
Sampling frequency: 8kHz 
Bits per channel: 6 

Bits per pulse frame: 72 
Transmission speed 

(with 12 channels) 576kbs 
(with 24 channels) 1152kbs 


interface boards permit the connection of 
synchronous and asynchronous data terminals 
operating at signalling rates up to 4800 bits per 
second. Moreover, the DX15-60 system 
includes appropriate terminating devices for 
direct connection to manual or automatic switch- 
ing systems. 

The wide and versatile application of the 
DX15-60 system is provided through its mod- 
ular construction and its subdivision into several 
individual units which include a multiplex unit, an 
analog/digital converter unit, line terminal unit, 
repeaters and vf terminating unit. 


TECHNICAL SPECIFICATION 
Ac line voltage: 190-250V, 95-125V 


Field Telephone Set TA-312/PT 


The TA-312/PT is a versatile telephone set with 
three types of operation: common battery talking 
and signalling (cb), local battery talking and 
hand-ringing generator signalling (Ib), or local 
battery talking and common battery signalling 
(cbs). It can also control remotely-operated 
radio equipment. 

The set can be used under all outside condi- 


Multi-line Terminating Equipment 
TA-151 


The TA-151 is a multi-line terminating equipment 
designed for convenient and quick supervision 
over alarge number of telephone lines of various 
kinds. Itis suitable for military command centres 
as well as civilian control rooms. A single TA-151 
controls 15 extensions with two operators. Every 
extension may be connected to several TA-151 
terminals (up to 10), whereas dialling and radio 
remote-control lines are connected to a single 
TA-151. 

The TA-151 provides two-way communication 
with extensions, interconnection of any two 
extensions, bypass communication, cancella- 
tion of all signalling, line-holding, operating 
radio remote-control units, and recording of 
speech from each operator circuit. 


TECHNICAL SPECIFICATION 

Operating voltage: 24V (positive grounded) 
Ringing voltage and frequency: 70V at 17- 
25Hz 

Electronic buzzer frequency: 340Hz +20% 
Ringing detector sensitivity: 13V ac at 17- 
25Hz 

Crosstalk: better than —65dB at 1kHz 
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tions and may also be installed inside on a desk 
or as a wall-mounted unit. 

The handset has a thin receiver end to enable 
it to be used by a helmeted soldier and is an 
equipment of US origin built to US military 
specifications. 


TECHNICAL SPECIFICATION 

Types of service: cb, lb, and cbs 

Frequency response: 300-3200 Hz 

Ringing circuit: hand-operated generator 
20Hz, 90-100V 


Mains voltage: 220V ac +20% 
Mains frequency: 47-63Hz 
Battery voltage: 24V (+9/—6V) 


OPERATIONAL SPECIFICATION 
The mechanical design corresponds to the 
specifications of DEF133/L2, VG95332 KI 2. 


Manufacturer: Siemens Aktiengesellschaft, 
Munich and AEG-Telefunken, Ulm. 


Line frequency: 47-63 Hz 
Battery voltage: 20-32V 
Power consumption 
(battery) approx 35W 

(ac line supply) approx 40VA 
Temperature range 
(operating) —25 to +55°C 
(storage) —45 to +70°C 
(repeater) —40 to +65°C 
Height: 240mm 

Width: 515mm 

Depth: 372mm 

Weight: 86kg 


Manufacturer: Siemens Aktiengesellschaft, 
Munich and AEG-Telefunken, Ulm. 


Transmission range 

(on open wire lines) up to 800km (500 miles) 
(on field wire) up to 35km (22 miles) 

Power requirements: 3V, battery or external 
source 

Temperature range: —40 to +52°C 

Height: 203mm (8in) 

Width: 260mm (10%in) 

Depth: 102mm (4in) 

Weight: 4.5kg (10Ib) 


Manufacturer: Tadiran, Tel Aviv. 


TA-151 multi-line terminating equipment 


Height: 220mm 
Width: 685mm 
Depth: 312mm 
Weight: 19kg (42Ib) 


Manufacturer: Tadiran Israel Electronics Indus- 
tries Limited, Tel Aviv. 


Electronic Ringer Model FR-10-R(M) 


The FR-10-R(M) electronic ringer replaces obso- 
lete hand-cranked magneto-type ringers in 
military field telephone systems. It is completely 
electronic and has no mechanical moving parts. 

Ringing current may be controlled directly 
from the ringer, or remotely controlled by short- 
ing a pair of insulated binding posts. A pilot lamp 
lights to indicate power on; a second lamp 
indicates ringing signal output. 


Time Division Multiplexer TAD-415 


TAD-415 is a digital time division multiplexer 
using adaptive delta channel modulation. A 
single unit can multiplex 15 analog (four-wire 
with e and m signalling) and/or digital channels. 
Higher channel multiplexing capacities can be 
achieved by combining two, three or four TAD- 
415 units. 

The TAD-415 is designed for integration in 
both present and next generation transmission 
systems, such as military tactical carrier sys- 
tems, particularly those based on the multi- 
channel radio-telephone link TAD-200, line 
transmission systems using coaxial cable or 
fibre optic channels and digital (pcm) transmis- 
sion systems, such as used by telecommunica- 
tion administrations, operating into higher-order 
multiplexing and/or directly into line systems. 

A line adapter unit permits connection of 
various types of two- and four-wire subscriber 
lines.. 


TECHNICAL SPECIFICATION 


Synchronization 
(Frame sync word) 
(regular) F-000011101100101 
(out of sync) F-111100010011010 
Trunk sync error rate: <3x 10° possible 
INTERFACE 
The following interfaces can be used inter- 
changeably: 
NATO interface 
(5 lines) 2 information 
2 clock 
1 sync flag 
(code) binary nrz 
(levels) 0O-1.5V 
(impedance) 500 unbalanced 
HDB-3 balanced 2 information lines 
(code) HDB-3 
(levels) 0 +3V 
(impedance) 1300 balanced 


Field Multi-line Terminating Equip- 
ment TA-710 


The Multi-line Terminating Equipment TA-710, 
designed for field command and control appli- 
cations, provides communication via point-to- 
point lines, automatic exchanges and radio 
remote-control. 

The TA-710 supervises up to 16 Ib or auto 
lines or a combination of both. There are seven 
types of module available which can be com- 
bined to form a variety of configurations provid- 
ing maximum versatility. 


Field Telephone Set TA-312/M 


The TA-312/M is a telephone set designed for all 
outside and inside conditions. In addition to 
conventional signalling and voice frequency 
communication, a looped-line test can be 
performed with the set, and a 20dB built-in 
amplifier may be switched into the circuit to 
boost weak speech signals received over long 
or leaky lines. 

An electronic buzzer is incorporated in the 
telephone set as a standard feature; in one 
version, ring-down is accomplished with a 
push-button operated electronic ringer. 

Three types of operation are possible: com- 
mon battery talking and signalling (cb), local 
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TECHNICAL SPECIFICATION 

Input power: 230V ac — 15 to +10%, 50-400Hz 
and/or 25V dc +12% 

Output 

Voltage: 50V rms into 2500 load 

Frequency: 20Hz +1.5% sinewave 
Distortion: <12% 

Power: 10W 

Efficiency: 50% in nominal load 
Temperature range 
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Humidity: up to 90% at 25°C (+77°F) 
Height: 14cm (5¥2in) 

Width: 28cm (1 1in) 

Depth: 21cm (8%in) 


OPERATIONAL SPECIFICATION 
Meets US MIL-STD-810B for vibration and 
shock. 


Manufacturer: Keren Electronica Limited, Ash- 


(operating) —10 to +55°C (—14 to +131°F) kelon. 

(storage) —20 to +70°C (—4 to +158°F) 

Transmission rates 

Rate (kbits) 256/612 512/1024 1024/2048 1024/2048 
Channel sampling 

rate (kHz) 16/32 16/32 16/32 16/32 
Tune slots in 

frame 16 32 64 64 
Multiplexers 

required 1 2 3 4 
Channel capacity We 30 45 60 


HDB-3 unbalanced 2 information lines 
(codes) HDB-3 

(levels) 0 +2.37V 

(impedance) 75Q unbalanced 

Eurocom interface 

2 information lines 

2 clock lines 

(code) AMI 

(levels) 0 +0.5V 

(impedance) 1300 balanced 

CLOCKS 

(alternative of three types of transmission clock 
sources) 

Internal clock with frequency accuracy of 50ppm 
External clock 

Clock synchronized on received information 
Clock frequency (kHz) equal to information rate 
in kbit/s 

AUDIO CHANNEL 

Modulation: adaptive delta (cvsd) 

Type: each channel 4-wire with e and m signal- 
ling 

Input level: —4dBm 

Output level: —4dBm 

Input/output impedance: 6000 balanced 
Dynamic range: better than 40dB for 32kHz 
sampling frequency 

Idle channel noise: <—65dBmP (at 32kHz 
rate) 

Linearity: +1dB within 0 to —40dBm input level 
range for 840Hz signal 


TECHNICAL SPECIFICATION 

Operating voltage 

(external source) 24V 

(dry batteries, type BA-30) 12V 

Max number of lines: 16 

Ringing voltage: approx 60V rms, 20Hz 
Signalling limits: 75V ring generator via 4kQ 
line resistance (Ib line) 

Current consumption (average) 
(standby) 40mA 

(high traffic) 300mA 

Temperature range 

(operating) —10 to 55°C (14 to 131°F) 
(storage) —40 to 71°C (—40 to 160°F) 


battery talking and hand crank signalling (Ib), or 
local battery talking and common battery signal- 
ling. In addition the set may be used for remote 
operation of radio equipment with suitable 
interfacing by a local control unit near the radio 
set. 

The handset has a thin receiver end to enable 
it to be used by helmeted soldiers, and this US 
developed equipment meets US military 
specifications. 


Crosstalk: attenuation better than 65dB 
Signalling 

(input) tron (signal transmission by closing 
ground loop) 

(output) ron (signal detection by ground short- 
ing via relay contact) 

DIGITAL CHANNEL 

Modulation: conditioned diphase 
Output levels: 2Vpp across 1300 
Output impedance: 1300, balanced 
Transmission rate: 16/32kHz 

DATA CHANNEL 

Coding: AMI 

Connection interfaces: per V 35, CCITT 
Temperature range 

(operating) 0 to +50°C (32 to 122°F) 
(storage) —25 to +65°C (—13 to +149°F) 
Height: 480mm 

Width: 120mm 

Depth: 220mm 

Weight: <15kg 


OPERATIONAL SPECIFICATION 

Vibration, shock, bounce, dry heat, damp heat 
(constant and cyclic), cold and gradual temper- 
ature change: per IEC Publication 68, 
DIN40046. 


Manufacturer: Tadiran Israel Electronics Indus- 
tries Limited, Tel Aviv. 


Humidity: up to 95% at 40°C (104°F) 
Altitude 

(operating) up to 10 OOOft (3048m) 
(storage) up to 5000ft (1524m) 
Height: 131mm (5%in) 

Width: 404mm (16in) 

Depth: 380mm (15in) 


OPERATIONAL SPECIFICATION 
Shock and vibration: per MIL-STD-810B 
Sand and dust: withstands desert conditions 


Manufacturer: Tadiran Israel Electronics Indus- 
tries Limited, Tel Aviv. 


TA-312/M telephone 
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TECHNICAL SPECIFICATION 

Types of service: cb, |b, cbs (amplified recep- 
tion in Ib or cbs modes) 

Voice frequency response: 300-3200Hz 
Ringing circuit 

(TA-312/MI and TA-312/M2) hand operated 
generator, 90V, 20Hz (1.75W minimum) 
(TA-312/M3) electronic ringer, 70V, 20Hz tone 
bursts of approx 1.5s 


Dialling Adapter C-422 


The military-type Dialling Adapter C-422 permits 
dialling over carrier links by interfacing between 
the two-wire circuits of central-battery tele- 
phones or automatic exchanges, and the four- 
wire (or two-wire) channels with e and m signal- 
ling of the multiplex equipment at either end of 
the link. In combination with any tdm or fdm 
multiplexer (and specifically with tdm multip- 
lexer TAD-410), the C-422 provides up to six 
full-duplex long-haul voice channels between 
dial telephones and an automatic exchange. 

The C-422, together with other units of the 
series of multi-channel carrier equipment, is 
packaged in housing of a GRC106 radio set. It 
may be placed on top or below the multiplexer, 
or installed on a special mounting. 

The unit which operates from 220 volts ac 
mains or 24 volts dc source switches automati- 
cally between sources. It meets all standard 
specification requirements for military com- 
munications equipment in field service. 

The principal operative components of the 
C-422 are the six independent interface units 
which adapt four-wire (or two-wire) e and m to 
two-wire cb dial signalling and vice versa. These 
units are bi-functional and operate interchange- 
ably at the exchange or the subscriber ends. 
The desired operating mode is selected sepa- 
rately for each unit. 


Field Telephone Switchboard SB-42 


Field Telephone Switchboard SB-42 is a 
military-type telephone exchange that can be 
used for interconnecting magneto line networks, 
dialling lines tied to automatic exchanges and 
central battery lines tied to manual exchanges. 

The basic constituent units (line and 
operator's packs) of the equipment are the same 
as those used in the field telephone switchboard 
SB-22/PT, so that full compatibility with other 
military line equipment exists. All units are plug- 
in types for easy maintenance in the field. 

The SB-42 accommodates 40 line packs 
which may be divided in any desired proportion 
between magneto and automatic line packs. In 


Shipcoms 


Shipcoms offers communication between con- 
venient locations throughout the vessel, freeing 
the ship’s officers from the need to report to the 
radio room for each incoming or outgoing mes- 
sage. Controlling all types of radio communica- 
tions, ship-to-ship, ship-to-shore and ship-to-air, 
providing onboard intercom facilities, and 
incorporating capabilities for recording and 
playback of radio traffic, the system adds flexi- 
bility to a vessel's communications network. 

Fully adaptable Shipcoms systems are 
assembled to meet user requirements. They 
may be installed in military forward command 
posts or air defence operations. 


Centralised Communication 
Systems 


Centralised communications sub-systems 
allows direct access to communication chan- 
nels from different locations aboard the ship. A 
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Transmission range 

(on open wire line) up to 800km (500 miles) 
(on field wire) up to 35km (22 miles) 
Reception amplifier gain: 20dB 

Power requirements (Ib, cbs): 3V, battery or 
external source 

Temperature range: —40 to + 150°C 

Height: 203mm (8in) 

Width: 266mm (10¥2in) 


At the exchange end, keying signals from the 
multiplexer are converted to loop keying toward 
the exchange, while signalling (20Hz) in the 
reverse direction keys the multiplexer’s m-line. 
At the subscriber end, the m-line is keyed by the 
telephone’s on/off hook and dial pulses, and 
multiplexer signalling over the e-line activates 
the telephone’s 20Hz ringing voltage. 

The ringing voltage which is supplied by the 
ringer unit is selectable between 65 to 105 volts 
ac by internal strapping. The subscriber loops 
are fed by the subscriber feed unit, a 48 to 56 
volts de power supply, while the internal circuitry 
of the C-422 is fed from the power supply unit 
which is a switching regulator supply. 

A special ac/dc converter unit converts 220 
volts ac main power to 24 volts dc for the entire 
C-422 circuitry. Selection of power sources is 
automatic, with priority being given to the ac 
mains. 

The outputs of the ringer, subscriber feed and 
power supply units are checked by the alarm 
unit. A fault in any of these units, activates the 
appropriate front panel lamp and starts a buz- 
zer. The buzzer can be switched to off, normal 
and mute. In mute, it is inhibited while the fault 
exists and activated when the fault is cleared. 


TECHNICAL SPECIFICATION 
Voice 
input/output impedance: 6000 


addition, the switchboard has a dial-switch pack 
(an optional substitute accessory) and two 
operator's packs for added reliability. 
Incoming calls are indicated not only by the 
mechanical line signals, but also by a 
simultaneous flashing signal in the call lamps 
beside the individual line switches. These indi- 
cations are provided by an internal flashing 
system. The line switches serve for answering 
and ringing subscribers and for operator 
intervention. Cords are used to connect parties. 


TECHNICAL SPECIFICATION 

Capacity: 40 lines (magneto or automatic), 2 
operator's packs in parallel, 7 dial switch pack 
and 20W, 25Hz ringing unit with lamp flashing 
system. 


Shipcoms systems consist of a number of 
regular remote-control units and a_ priority 
remote-control unit, along with a central inter- 
change console which links them to the ship’s 
radio communications network. 


TECHNICAL SPECIFICATION 

Line levels: 0dBm 

Line impedance: 6000 

Distortion: <2% max, 0.8% typical 
Frequency response: 200Hz-5kHz, +1.5dB 
Noise: < —40dB 

Crosstalk: <60dB 

CONSOLE 

(incl 10 remote-control selectors, 4 record selec- 
tors, 1 control and intercom unit, 1 priority 
selector and 1 line adjusting) 
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typical configuration, designed for small ships, 
consists of a central communication exchange 
and remote operator units installed at the user’s 
locations. 

The cex circuits consist of an hf matrix and a 
channel/operator matrix providing a combina- 
tion of hf receivers and hf transmitters in 


Depth: 102mm (4in) 
Weight: 4.5kg (10Ib) 


Manufacturer: Tadiran, Tel Aviv. 


Bandwidth: 300-3400Hz 
Signalling-exchange interface 

(16-25Hz) ring detector sensitivity 

minimum 12V rms 

Signalling-subscriber interface 

Ring output voltage (3.3k load): minimum 60V 
rms 

Feed output voltage: 48-56V dc 

Power: 190-250V ac, 45-62Hz (85-125V ac 
optional) or 22-32V dc 

Consumption: 50VA max 

Temperature range 

(operating) —20 to +65°C (—40 to +149°F) 
(storage) —40 to +71°C (—40 to +160°F) 
Humidity 

(operating) 95% max at 30°C (86°F) 

(storage) 100% max at 40°C (104°F) 
Operating altitude: 10 O00ft max (3048m) 
Immersion: 1m of water for 2h 


’ Height: 185mm (7%in) 


Width: 465mm (819/iein) 
Depth: 370mm (14°/16in) 
Weight: 30kg (66lb) 


OPERATIONAL SPECIFICATION 

Vehicular vibration, bounce, shock: per MIL- 
STD-810B 

Sand and dust: withstands desert conditions 


Manufacturer: Tadiran Israel Electronics Indus- 
tries Limited, Tel Aviv. 


Opening voltage 

(external) 24V dc (with call lamps) 

(internal) 3V dc (without call lamps) 
Signalling: mechanical line signals and flash- 
ing signals in individual call lamps 

Ringer: 20W, 25Hz, fed from 24V dc source 
Height: 520mm (20% in) : 
Width: 530mm (20%in) 

Depth: 470mm (18%in) 

Weight: 45kg (991b) 


Manufacturer: Tadiran, Tel Aviv. 


Height: 355mm 
Width: 1060mm 
Depth: 350mm 
REMOTE CONTROL 
Height: 270mm 
Width: 165mm 
Depth: 170mm 


OPERATIONAL SPECIFICATION 
System is built to applicable MIL-F-16400 
specification. 


Manufacturer: 
Israel, Tel Aviv. 


Electronics Corporation of 


simplex/duplex configuration, and switching of 
the available communication channels to the 
users. 

Both matrices are solid-state. Operation of the 
hf matrix is local and only push-buttons on the 
matrix keyboard are needed to obtain the 
desired combinations; operation of the 


channel’s/operator's matrix is fully automatic 
and the desired channel can be selected on the 
rcu at the user location. 

The remote operator unit selects the desired 
channel and interface between the tele- 
typewriter, handset and cw key with the audio 
lines to/from the cex. 

Integrated systems are also available for 
submarines, frigates and hydrofoils. 


Telephone Exchange JMTC-T12 


This is a vehicle-mounted, automatic exchange, 
mainly for use of army divisions. 


TECHNICAL SPECIFICATION 
Main power source: 24V dc 


Portable Telephone Number 1 
JTA-T1 


This is a new telephone, mainly for field use. 


Exchange Number 1 JSB-86/p 


This is in the field exchange class, mainly for use 
of regiment, army division. 


TECHNICAL SPECIFICATION 
Power source 

(phone calls) 3V dc 

(signals) 24V dc 


Exchange Number 2 JSB-22/PT 


This is a field exchange for the use of front-line 
corps. Distinctive features are small size, small 
weight, etc and convenience. Mainly company 
or battalion class equipment. 


Deltamux Digital Transmission 
System 


The Deltamux STR 610 mobile tactical telecom- 
munications system in operation with the Royal 
Duteh Army and Air Force, the Royal Belgian 


TECHNICAL SPECIFICATION 

Temperature range 

(operating) —25 to +55°C (—13 to +131°F) 
(storage) —40 to +70°C (—40 to +158°F) 

Air pressure: 500-800mm Hg (up to 3000m 
above sea-level) 

Altitude: up to 10 000m max temperature of 45° 
Relative humidity: 0-95% 

Power supplies: 220V ac +10%, 47-63Hz or 
21-32V de 

In event of primary ac power supply failure, 
switch-over to battery supply is fully automatic 
Height: 168mm 

Width: 445mm 

Depth: 318mm 

Mtbf: 2500 h is applicable 

DELTAMUX UNIT STR 611 

Modulation method: digitally controlled delta 
modulation (Eurocom D1, Sec A2) 
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TECHNICAL SPECIFICATION 
Number of users: up to 15 

Types of service: voice, cw and fsk 
Primary power: 24V dc nominal 
Cross-talk: 60dB typical 
Temperature range: 0-50°C 
Humidity: up to 95% 


Manufacturer: Elmer Division of Montedel, 
Pomezia: 


Centralised Communication Console 
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JAPAN 


Switching system: all common switching sys- 
tem 

Exehange system: automatic 

Number of subscriber circuits: 120 (capacity) 
Hook-up lines (automatic): 30 (capacity) 
Trunk lines (automatic): 50 (capacity) 


Power source: 100V ac (mobile generator) 
Weight: 2500kg 


Manufacturers: Antachi Denki, Chokokukawa 
Denki. 


TECHNICAL SPECIFICATION 

Range: approx 36 km (using JWD-1/TT) 
Power source: 3V dc (JBA-30 x 2) 
Weight: approx 3kg 


Subscriber circuits: 30 (including 3 hook-up 
lines) 

Junction circuits: 16 

Operators: 1 

Exchange method: induction type, magnetic 
type 


TECHNICAL SPECIFICATION 

Type: magnetic 

Number of circuits: 12 channels 
Volume: approx 0.3m? 

Weight: approx 13kg 

Power source: phone calls use 3V dc 


NETHERLANDS 


Vf signal 

300-3400Hz 

(input/output impedance) 6000 balanced 
(input/output level) —3.5dBm/—4.5dBm 
Output level: adjustable in steps of 0.5dB over 
total range of 8dB 

Multiplex, data and clock signals 
(input/output impedance) 1300 balanced 
(input/output level) 1Vtt 

Clock stability: 1x 10~* 

Power consumption: approx 40W 

Weight: approx 23kg 

LINE TERMINATING UNIT STR 612 

Interface — S4 cable side: HBD-3 code in 
compliance with Eurocom D1, sec. B.6.b 
Facing deltamux or encryption unit: 1300 
balanced, 1Vtt 

Facing radio link equipment (among several 
possibilities) 

(Eurocom) 1300 balanced, 1Vtt 

(NATO) 500 unbalanced, OV and —1.5V 
Cable length compensation: fully automatic 
from 0-2060m spiral-four cable 

Trunk bit rate: automatic adjustment 

Service channel: |b field telephone via S4 
phantom circuit 

Power consumption: approx 40W 


Manufacturer: Okitsu Denki. 


Additional installations: with addition of Jack 
panel, possible use of up to 60 circuits 
Weight: approx 80kg 


Manufacturer: Fujitsu. 


Manufacturers: Nihon Denki, Fujitsu, Hitachi 
Factory, Okitsu Denki, Antachi Denki. 


Weight: approx 21kg 

HYBRID AND RINGING UNIT STR 613 AND STR 614 SWITCH- 
ABLE 

Number of channels: 15 max 

Impedance 

(2-wire side) 6000 balanced 

(4-wire side) 6000 balanced 

Input level, 2-wire side: OdBm 

Output level, 2-wire side: —8dBm 

Input level 

(4-wire subscriber connection) —3.5dBm 
(4-wire deltamux connection) —4.5dBm 
Output level 

(4-wire subscriber connection) —4.5dBm 
(4-wire deltamux connection) —3.5dBm 
Delivered ringing signal: 60V +10V, 25Hz 
+5Hz 

Required signal to ringing converter: 16— 
100V, 16-60Hz 

Power consumption: approx 30W 

Weight: approx 23kg 
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Army and armed forces of other allies, is a delta 
modulation digital speech and data transmis- 
sion system for battlefield communications. 

Most current military networks still transmit 
signals on an analog basis, using the frequency 
division multiplex (fdm) technique with space 
division switching. Fdm transmission, however, 
is poorly suited for security encryption, as it is 
susceptible to interference and generally 
requires bulky equipment. Digitising the speech 
signals is the obvious alternative. 

The STR 610 deltamux system consists of four 
basic equipment modules, inter-connecting 
cables for these modules and two types of 
mounting racks. Basic equipment modules are: 
STR 611 deltamux unit, STR 612 line terminating 
unit, STR613 hybrid and ringing unit and 
STR 614 hybrid and ringing unit switchable. 

The deltamux is designed on a time division 
multiplex basis having 15 or 16 bit slots per 
multiplexer. Given, for example, a trunk bit rate 
of 576 kbit/second the sampling rate per chan- 
nel of 38.4 kbit/second yields 14 telephone 
channels and one synchronization channel. 

Alternatively, the deltamux can be program- 
med for 16 bit slots of 32 kbit/second each, 
giving a trunk bit rate of 512 kbit/second to 
permit, after super-multiplexing, up to 2048 
kbit/second transmission over existing Post 
Office circuits arranged for pcm. 

Each telephone channel is individually coded 
and decoded on its own pw-board using the 
dedm technique. The unit will also accommo- 
date pw-boards for teleprinter and data traffic 
instead of a telephone channel. 

By using a built-in automatic super- 
multiplexing function a maximum of four units 
can be ganged together in a master/slave 
configuration to provide 60 telephone channels. 
The de-multiplexing section of this equipment 
contains circuitry for automatic synchronization 
of the incoming data. 


Manufacturer: Philips’ Telecommunicatie 
Industrie BV, Hilversum 1301. 


Field Telephone Set TP-6N-A 


The TP-6N-A Field Telephone Set was 
developed in co-operation with the Norwegian 
Armed Forces. It consists of an olive-green 
H-67N-type handset and an olive-green case 
with printed circuit-board and batteries. The 
handset is mould-printed circuit-board and bat- 
teries. The handset is moulded in reinforced 
plastic, and the case is aluminium alloy. 

The handset includes a microphone, ear- 
phone and press-to-talk switch. A belt-clip can 
be snapped on. The earphone end of the 
handset is shaped to fit under a field helmet. The 
microphone and the earphone are identical 
insets. An incoming call will be heard as a 
wobble-tone in the microphone. 

The call-signal push-button, the spring- 
loaded binding-posts and the optical line-tester 
and ringing indicator are on the front of the case. 
The microphone amplifier, the signalling oscil- 
lator and the ringing-signal converter are 
mounted on a printed circuit-board secured to 
the front panel and inserted into longitudinal 
grooves in the case. A dial can be connected to 
the set and secured to the case. 

Space is provided, within the case, for three 
BA-30 battery cells, three rechargeable nickel- 
cadmium cells, or two lithium cells. In extreme 
cold, the set can be kept warm in the operator's 
pocket. When the telephone is used 8 hours a 
day, at a rate of six calls per hour, of which half 
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TP-6N-A field telephone with dial unit 


are incoming calls, the battery life will be approx- 
imately three and a half months, if the average 


conversation lasts for 22 minutes and the outgo- 
ing call signal lasts for three seconds. 


TECHNICAL SPECIFICATION 

Temperature range: —40 to +55° 
Frequency range: 300-3400Hz 

Range covered through type WD-1/TT field 
wire: 30-35km 

Speech level: send, receive and side-tone 
reference equivalents comply with international 
recommendations 

impedance (1000Hz): 6000 

SIGNALLING OSCILLATOR 

Voltage 

(no load) nominal 90V 

(load 3kQ) nominal 55V 

Frequency 

(no load) nominal 35Hz 

(load 3kQ) nominal 25Hz 

SIGNALLING TONE 

Acoustic level (100cm distance): 75 phons 
Frequency: approx 2000Hz 

Battery: 3 BA-30 cells or equivalent ni-clad 
battery 

Current consumption 

(speech) 8mA 

(call) 500mA 


Portable Magneto Switchboard 
ABM10 


Designed for extra heavy duty, the ABM10 
portable magneto switchboards offer efficient 
and flexible temporary telecommunications 
capability over a broad range of military and 
civilian applications. 

All lines can be used for connection to mag- 
neto telephones, city lines or a radio link net- 
work. The switchboards are compatible with any 
type of public network. 

Installation is fast, simple and trouble-free. 
Incoming lines to the switchboards are con- 
nected to external terminal boxes by heavy- 
duty, waterproof line cables. The boxes are 
equipped with over-voltage protectors which 
ensure that lightning or other over-voltages will 
not damage the switchboard. 

The magneto system transmits even where 
lines are very long or badly insulated, and 
supervision is provided on all lines and connect- 
ing circuits. 

Built-in interference suppression devices 
mean that ABM10 switchboards can be conve- 
niently used side-by-side with radio equipment. 

Ericsson portable magneto switchboards are 
designed for field use and have been exten- 
sively field-tested under the severest handling 
and climatic conditions. 

ABM10 switchboards are available in two 
basic versions: ABM101 offering 40 lines and a 
smaller version, ABM103, offering 10 or 14 lines. 

Where more lines are needed, two switch- 
boards of the same type may be coupled 
together easily and quickly for totals of 80 or 24 
lines depending on the version used. 


10-line switchboard ABM1031 
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HANDSET 
Height: 55mm 
Width: 70mm 
Length: 210mm 
Weight: 0.23kg 


CASE 
Height: 47mm 
Width: 100mm 


Length: 233mm 

Weight: 0.95kg 

CANVAS BAG 

Height: 65mm 

Width: 185mm 

Length: 260mm 

Weight: 0.33kg 

(complete with battery and bag) 1.75kg 


OPERATIONAL SPECIFICATION 

Complies with British Defence Specification 
DEF 133, Table L3, Exposed and Immersible 
Ground Equipment. 


Manufacturer: A/S Elektrisk Bureau, Nesbru. 


SWEDEN 
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TP-6N-A field telephone in its carrying bag 
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OPERATIONAL SPECIFICATION 
Complies with British Defence Specification 
DEF 133, Table L8—Ground Equipment. 


Manufacturer: Telefonaktiebolaget LM Erics- 
son, Stockholm. 


Line terminal box and cable for ABM1031 
switchboard 
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Cordless Teleprinter-Switchboard 
TGZ 10/2 


The TGZ 10/2 manual cordless teleprinter- 
switchboard is used in mobile or fixed teleprinter 
networks. 

It enables up to 11 extension lines to be 
connected, which includes one operator and 
one monitor teleprinter. 


TECHNICAL SPECIFICATION 

Number of extensions: 10+1 (11 subscriber 
lines, including 1 operator and 1 monitor tele- 
printer) 


SWITZERLAND 


Working modes: half-duplex, full-duplex, 
broadcast calls up to 10 extensions max, priority 
selection 

Speed: 300bd max 

Subscriber connection: 2-wire, 4-wire 
Options: access to public telex network, VFT, 
V 21, V 28 

Power: 110/220V +10%, 50-60Hz 

Telegraph voltage: +60V 20mA, or 120V 40mA 
Temperature range 

(operating) —10 to +50°C 

(storage) —30 to +85°C 

Humidity: 95% max without condensation 
SWITCHBOARD IN METAL BOX 

Height: 505mm 


Width: 213mm 

Depth: 375mm 
Weight: approx 16kg 
SWITCHBOARD IN TRANSPORTATION CASE (NATO) 
Height: 530mm 
Width: 270mm 

Depth: 350mm 
Weight: approx 20kg 
CHASSIS WITHOUT HOUSING 
Height: 483mm 
Width: 176mm 

Depth: 260mm 
Weight: approx 9kg 


Manufacturer: Hasler AG, Bern. 


Loudspeaker Telephone FLWA 68 


The FLWA 68 is a portable, multi-purpose 
loudspeaker-telephone using the local-battery 
system. It combines the advantages of a field- 
telephone with reproduction by loudspeaker. 
The stable structure of the FLWA 68 fulfils the 
requirements of service in the field. 

FLWA-links are installed by two-wire tele- 
phone lines as used for field telephones. Up to 
six FLWAs can operate parallel to the same line. 
Operation with other types of local-battery tele- 
phones (field-telephones, etc) is possible. The 
operating range of FLWA communication is up 
to six miles (9.65 kilometres). For transmission, 
magnetic and dynamic microphones can be 
used. For reception the built-in loudspeaker and 
three plugs for handsets and earphones are 
provided. 

Power supply is either an external 24-volt dc 
power source, or dry batteries. 


Field Telephone Switchboard 57 


The Field Telephone Switchboard 57 is a 
manual, cordless switchboard with plug-in 
electric unit indicators, installed in a splash- 
proof anticorodal housing. The switchboard is 
designed for mobile use in the field. 

The subscribers are connected to the 
switchboard via the terminal boxes with 
arresters and via terminal cables. Direct con- 
nection facilities to the terminals of the 
switchboard are provided. The subscribers are 
connected by locking in place the push-buttons 
on one of the eight connection paths on the 
coordinate field, which are identified by a colour 
code. The possibility of interconnection (con- 
centration) of two switchboards increases the 
number of subscribers from 12 to 24. It is also 
possible to connect an exchange booster for 
four subscribers. 


TECHNICAL SPECIFICATION 
Microphone-input: 1—2mV/approx 1kO 
Amplification: 51 + 1 dB 

Output: 400-800mV 

Transmitting impedance: 1200 max 
Distortion 

(on loudspeaker) 5% max 

(on earphones) 3% max 

Pick-up 

(sensitivity) 70-80 mV 

(impedance) 1.5kQ minimum 
Loudspeaker output 

(with dry battery supply) 2W max 

(with external power source of 25.5V) 4W max 
Earphones output: max 1V for 1kO 
Frequency response 

(at —1 dB) 100Hz 

(at OdB) 1kHz 

(at 5dB) 5kHz 

Supply voltage: 9-12/20-30V dc dry 
batteries/external source 


The signals are equipped with a three-way 
key (ringing, monitoring, speaking) and a visual 
ringing device with a large viewing angle. 

The power for the speech and signal circuit is 
supplied by four, 5-volt batteries. The ringing 
voltage is produced by an inductor with crank 
drive. 

The field telephone switchboard is used in 
wire-connected army communications 
networks. 


TECHNICAL SPECIFICATION 

Speech range: 30dB line attenuation on con- 
nection of an equivalent opposite station 
Ringing facility with switchboard: ringing 
generator 70V, 50Hz 

Ringing facility with exchange booster: ring- 
ing transformer 70V, 50Hz 


Current consumption: approx 120/530mA for 
transmission/2W output of loudspeaker 
Effective operation time: approx 10h at send/ 
receive ratio 10:1 with 2W loudspeaker output 
Temperature range: —25 to +60°C 
Humidity: sprinkle and swell waterproof, up to 
95% relative humidity 

Mechanical stability: max 10g acceleration by 
vibration between 5 and 10cps, max 20g accel- 
eration by shocks, fall of approx 4ft (1.52m) to 
wooden floor without serious mechanical or 
electrical damage 

Height: 10.5in (26.7cm) 

Width: 12in (30.48cm) 

Depth: 6.75in (17.14cm) 

Weight 

(without dry batteries) 15lb (6.8kg) 

(with dry batteries) 18lb (8.16kg) 


Manufacturer: Zellweger Uster Limited, Hom- 
brechtikon. 


Monitoring of calls: visual and audible (indi- 
cators) 

Matching, speech circuit: 6000, 800Hz 
Matching, ringing circuit: 13000, 33Hz 
Sensitivity of indicator: 2.2V, 33Hz 
Indicator delay: 80-220ms, 18-50Hz 

Cord attenuation: 0.87dB, 800Hz 

Cross-talk attenuation: 76.4dB, 1600Hz 
Speech battery: 1.5V= 

Signal battery: 1.5V= 

Temperature range (excluding batteries): —25 
to +60°C 

Height: 235mm 

Width: 540mm 

Depth: 370mm 

Weight: 26kg 


Manufacturer: Hasler AG, Bern. 


Manual Switchboard H76 


The H76 switchboard is a manual, cordless 
switchboard with plug-in, highly sensitive elec- 
tric unit indicators, installed in a watertight 
anticorodal housing fixed to the wall. The 
detachable front cover contains a spacious 
accessory compartment with a clip for affixing 
connection diagrams and schematics. 

The indicators are equipped with a three-way 
key (ringing, monitoring, speaking) and a visual 
ringing device with a large viewing angle. A 
co-ordinate field enables simple, cordless 
establishment of connections. The ten connec- 
tion paths are clearly identified by a colour code. 
An exchange booster has been incorporated for 
connecting two exchange lines to the public 
network. The ringing voltage is produced by an 


Telegraph Automatic Routeing in 
the Field TARIF 


TARIF is an automatic message-switching sys- 
tem primarily designed for mobile use in a 
tactical situation. It accepts messages from a 
number of stations, stores them and re-transmits 
them to their various destinations according to 
their priority and classification. 

TARIF is based on the GEC920B computer 
which is also used in the FACE and AMETS 
artillery control systems, and is designed as a 
replacement for torn tape telegraph store and 
forward systems. 

The computer has a directly accessible fast- 
access store of some 16384 words and a 
magnetic drum of eight million bits. This store 
can hold one million characters which is nor- 
mally sufficient for 24 hours working. The system 
can send and receive messages simultaneously 
on all 45 external full-duplex lines. Transmission 
rates are 50 and 75 bauds. 

When a message is received, its classifica- 
tion, routeing and priority are analysed and an 
output message heading placed on the drum 
along with the message address. As the line 
becomes available the program scans the out- 
put headings, finds the message of highest 
priority in the queue and, provided the line 
security classification is suitable, addresses 
and transmits the message. Typical delay time 
between receipt and re-transmission is one 
second. The system can handle 2500 input and 
5000 output messages in 24 hours; all transac- 
tions are logged at the journal teleprinter. 

TARIF fits on a container body suitable for any 
vehicle of three tons capacity and over. It may 
also be installed in permanent or semi- 
permanent buildings and shelters. 


TECHNICAL SPECIFICATION 
Capacity: up to 45 external lines at 60V working 


Two-Wire Field Telephone (Type 
2C 702/1 ‘Fieldphone’) 


The 2C 702/1 Fieldphone is designed for use in 
existing and future two-wire field telephone 
systems. 

The main assembly of the fieldphone consists 
of three light alloy castings providing a rugged 
construction for heavy duty usage. The castings 
comprise a front section, with recessed control 
panel, forming a housing for the electronic 
circuitry and an isolated battery compartment 
with cover. The moulded nylon handset is con- 
nected to the main unit by a coiled cable. The 
complete assembly is housed in a convenient 
reinforced fabric carrying satchel with an 
adjustable shoulder strap. The satchel is pro- 
vided with a velcro-fastened flap top which 
gives access to the telephone. 


2C 702/1 field telephone 
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inductor with crank drive. Power is supplied by 
external batteries (speaking and signal voltage 
only). 

All parts are made of corrosion-resistant mat- 
erials and are carefully finished. The H76 
switchboard is used in wire-connected army 
communications networks as a_ stationary 
exchange in extreme climatic conditions. 


TECHNICAL SPECIFICATION 

Speech range: 304B line attenuation on con- 
nection of equivalent opposite station 

Ringing facility: ringing generator 70V 33Hz 
Monitoring of calls: visual and audible (indi- 
cators) 

Matching, speech circuit: 6000, 800Hz 
Matching, ringing circuit: 13000, 33Hz 
Sensitivity of indicator: 2.2V, 33Hz 


UNITED KINGDOM 


CASSETTE RECORDER 


OPERATOR'S CONTROL CONSOLE 


OPERATOR'S 
TELEPRINTER 
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Indicator delay: 80-220ms, 18-50Hz 
Cord attenuation: 0.87dB, 800Hz 
Cross-talk attenuation: 78.2dB,1600Hz (ter- 
mination 600Q) 

Battery: 3V= 

Relative humidity 

(operating) 20-100% 

(storage) 20-80% (max) 
Temperature range 

(operating) —5 to +40°C 

(storage) —5 to +40°C 

Height: 585mm 

Width: 800mm 

Depth: 333mm 

Weight: 46kg 


Manufacturer: Hasler AG, Bern. 


COMPUTER 
EXTRA STORE 


DRUM STORE 


ENGINEER'S TELEPRINTER 


JOURNAL TELEPRINTER 


Typical TARIF installation in three-ton demountable container body 


Signalling rate: 50-75bd 

Telegraph code: |TA No 2 or alternative 
Format: ACP 127D or alternative 

Traffic capacity 

(input) 2500 messages per day 

(output) 5000 messages per day with normal 
message length of 400 characters 


Cross office time: 1s nominal 

Busy hour traffic capacity: 20% of daily 
Power requirements: 24V dc, 90A 
Temperature range: 0-45°C 


Manufacturer: Marconi Space and Defence 
Systems Limited, Stanmore, Middlesex. 
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A three-position switch on the front panel of 
the main unit permits the fieldphone to be used 
with cbx (central battery exchange) or magneto 
manual systems. The 13C 900/1 dial unit 
enables the existing facilities of the Fieldphone 
to include a dialling capability with most automa- 
tic telephone exchanges. The fieldphone is also 
compatible with the cordless 10-line field 
switchboard, 22A 100/1. 

The telephone handset is fitted with an elec- 
tromagnetic receiver inset and a carbon mic- 
rophone inset for use in environments with a high 
ambient noise level. The handset is also pro- 
vided with a press-to-talk pressel switch. 

Line connection is by two spring-loaded ter- 
minals on the telephone front panel. The mag- 
neto call signal is applied to the line by operation 
of the standby/call facility switched in the direc- 
tion relevant to this mode of operation. In the cbx 
mode an led illuminates when the handset 
pressel switch is released to warn the operator 
to return to standby for the reception of incoming 
call signals. 

Both audible and visual incoming call indi- 


Unit Level Switchboard Type 974 


Introduced in the early 1970s, the unit level 
switchboard is a cordless, portable means of 
interconnecting field units. It is a lightweight, 
reliable, rugged equipment, capable of being 
carried by one man and operated by soldiers 
after minimal training. 

The lid of each unit seals the equipment, 
enabling it to be transported or stored under 
adverse conditions. The equipment can be used 
in sheltered conditions in all climates. The 
switchboard usage is flexible, and operating 
procedures can be varied to suit local require- 
ments. 

The basic equipment consists of a switch- 
board unit type 974 and its ancillaries and has 
facilities for 16 lines. An exchange unit type 975 
series is available, allowing interface between 
this switchboard equipment and a national tele- 
phone network. The exchange unit controls 
three lines to the public exchange and this 
number of magneto subscribers can then be 
connected to the public telephone network via 
the switchboard. Facilities for operation to 
automatic and manual exchanges are included 
on the exchange unit, which incorporates 
push-button dialling for ease and speed of 
operation. 

The subscriber capacity can be increased by 
coupling together switchboard units. Equally, 
the number of exchange lines can be increased 
by adding other exchange units to meet indi- 
vidual requirements. Power for the system is 
provided from the switchboard unit which con- 
tains a 16 volt internal battery or from an external 
24 volt dc nominal supply. 


Field Telephone Dial Unit 
(Type 13C 900/1) 


The 13C 900/1 Dial Unit is an ancillary piece of 
equipment which is complementary to the 
2C700 series of field telephones, extending their 
existing facilities to include a dialling capability 
with most automatic telephone exchanges. 
The unit embodies a British Post Office type 
21A dial mounted on top of a light alloy housing 
which is suitably dimensioned to accommodate 
a 2C700 field telephone with easily accessible 


Two-Wire Field Telephone 
(Type 2C 700/1) 


The 2C 700/1 field telephone is designed for use 
both in existing and future two-wire field tele- 
phone systems and is suitable for military and 
commercial applications. The main assembly of 
the telephone consists of three light alloy cast- 
ings comprising a front section with recessed 
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cators are provided. An incoming magneto or 
electronically-generated ringing signal pro- 
duces either a distinctive high-pitch warbling 
tone or flashes a front panel led indicator, 
depending on the incoming call mode selected. 


TECHNICAL SPECIFICATION 

Ringing frequency: 17—30Hz 

Ringing voltage: 40V rms into 3000 resistive 
load 

Input impedance: 600 

Transmission: 2 telephones over lines at 36dB 
attenuation and dc loop resistance of 3600 Q; 
equivalent to 28km minimum range using D10 
field cable 

Controls: press-to-talk switch incorporated in 
handset. 3-position function switch mag/stby/ 
cbs (biased to stby in magneto mode). Incoming 
call indication preset selector switch vis/aud 
Battery life 

40 days 

(with alkaline manganese batteries) up to 100 
days 

Battery voltage: 6 V derived from 4 D size cells 


Through the modular concept units of equip- 
ment can be used in several operational modes, 
for example: 

The basic equipment can be used as a local 
switchboard, enabling interconnection between 
16 magneto subscribers in a local area. 

The basic equipment plus an exchange unit 
enables 16 local subscribers to have access toa 
public network via three lines. 

The basic equipment plus an exchange unit, 
duplicated and coupled, enables 32 local sub- 
scribers to have access to six public exchange 
lines. 

The switchboard units interconnected by 
subscriber lines enable direct operation bet- 
ween separate military installations. 

An alternative arrangement, connects unit 
switchboards via the public telephone 
exchange enabling separate military installa- 
tions to communicate between each other but 
with less security. 


TECHNICAL SPECIFICATION 


switchboard switchboard 

type 974 type 975 series 
Height 369mm (14.52in) 369mm (14.52in) 
Width 495mm (19.5in) 228mm (8.99in) 
Depth 188mm (7.4in) 188mm (7.4in) 
Weight 13.5kg (26.6lb) 5.6kg (12.31Ib) 


Type 974 dimensions include ancillaries: bat- 
tery, su line terminal unit earth spike and braid, 
41-way cable assembly, head/ hand set 

Type 975 series dimensions include eu line 
terminal unit 


telephone controls. Two leads on top of the 
housing connect to the field telephone and two 
insulation piercing terminals connect to the 
telephone line. The housing also embodies a 
telephone handset stowage facility and four 
rubber friction pads to prevent sliding. 
Installation is extremely simple and consists of 
merely sliding the field telephone into the dial 
unit housing and making four electrical connec- 
tions. No tools or power supplies are necessary. 


TECHNICAL SPECIFICATION 
Line requirements: D10 field cable 


contro! panel, a centre section which forms an 
isolated compartment for the batteries and a 
cover plate. The unit, together with its associ- 
ated handset, is housed in a nylon-reinforced 
fabric satchel with an adjustable shoulder strap. 
The satchel is provided with a velcro-fastened 
flap top which gives access to the telephone. A 
single three-position calling switch on the front 
panel of the telephone provides for either cbx or 
magneto operation. This arrangement permits 


Current consumption 

(speech) approx 25mA 
(signalling) approx 300mA 
Temperature range 

(operating) —40 to +55°C 
(storage) —40 to +70°C 

(does not include batteries) 
Relative humidity: 95% at +40°C 
Immersion: 1m for 2h 
Tropicalisation: protected against rust, mould 
and fungus 

COMPLETE UNIT IN SATCHEL 

Height: 75mm 

Width: 220mm 

Length: 265mm 

TELEPHONE UNIT ONLY 

Height: 53mm 

Width: 104mm 

Length: 250mm 

Weight: approx 2.3kg, complete with satchel 
and batteries 


Manufacturer: S G Brown Communications 
Limited, Watford WD1 7QF. 


Power supplies 
(internal) 16V dry battery 
(external) 24V dc nominal supply (19-36V dc) 


_(spike protection to 600V at 15mJ from 500 


source) 

Temperature range (operating) 

(external supply) —26 to +55°C 

(internal battery) O-55°C 

(storage) —40 to +70°C (with battery removed) 
SWITCHBOARD UNIT TYPE 974 

Magneto signalling frequency: 14-25Hz at 
60V ac 

Speech frequency range: 300Hz-3kHz 
Switchboard loss: <0.5dB 

Minimum line cable distance limit: at least 10 
miles (16km) on lightweight army signalling 
cable, type D10 

Call/clear indicators: electromagnetic- 
actuated, fluorescent disc type 

Protection: gas protectors type 16A (will with- 
stand 100-joule impulses with 20 000A peak 
current on 10/20 waveform) 

EXCHANGE UNIT TYPE 975 SERIES 

Push-button dialler: designed to permit choice 
of impulse speed, impulse ratio and inter-digit 
pause as shown below 

Impulse speed: 10 or 20ips (+5%) 

Impulse ratio: 50, 62 or 68% 

Inter-digit pause 

(at 10ips) 400 or 800ms 

(at 20ips) 200 or 400ms 


OPERATIONAL SPECIFICATION 
All materials used comply with British Defence 
Specification DEF 5000. 


Manufacturer: Marconi Space and Defence 
Systems Limited, Stanmore, Middlesex. 


Line terminals: quick connection insulation 
piercing terminals 

Colour: olive drab 

Controls: BPO Type 21A Dial 

Height: 106mm 

Width: 108mm 

Depth: 205mm ” 

Weight: 950g 


Manufacturer: SG Brown Communications 
Limited, Watford, Hertfordshire WD1 7QF. 


the telephone’s use with magneto or cbx manual 
systems. A press-to-operate control bar is 
incorporated in the telephone handset. The 
handset is moulded in nylon and can be used 
when the operator is wearing a field helmet. 
Electro-magnetic insets are used for mic- 
rophone and receiver and a retractable coiled 
cable is fitted between handset and telephone. 
Line connection is by means of two self-piercing 
terminals. Both audible and visual incoming call 


indicators are provided. The call signal is 
applied to the line by the operation of the 
stand-by/call facility switched in the direction 
relevant to the mode of operation, ie cbx or 
magneto. To conserve battery life in the mag- 
neto mode the ringing tone automatically lasts 
for approximately 1.5 seconds, after which the 
switch must be released before a further ringing 
tone can be transmitted. An incoming magneto 
or electronically-generated ringing signal pro- 
duces either a distinctive high pitch warbling 
tone in the handset microphone or flashes a front 
panel-mounted indicator led lamp depending 
on the incoming call mode selected. 

The complete telephone system is ruggedly 
constructed to withstand heavy-duty usage and 
will operate reliably over distances up to 28km, 
using standard D10 telephone field cable. 


Field Switchboard (Type 22A 100/1) 


The 10-line field switchboard is a compact 
low-cost unit allowing speech contact with up to 
10 remote sites with a further spare channel for 
use if required. It consists basically of two units, 
the switchboard operator's unit and the line 
terminal unit. Connections to the subscriber 
lines are made by the insulation piercing termi- 
nals on the line terminal unit which may be 
located in any convenient position. The sub- 
scriber capacity may easily and rapidly be 
extended from 10 to 20 by adding a second 
switchboard. The switchboards can be bolted 
together to form a larger switchboard with 
increased traffic capacity according to require- 
ments. 

The equipment, which embodies self- 
illuminated key-switches, contains all the 
necessary circuitry for line-switching and indi- 
cates incoming calls by aled display and a 3kHz 
audible warning which can be muted if required. 
Led display of crosslink status is also provided. 
The operator's two-wire field telephone provides 
facilities for ringing and an operator's monitoring 
facility. 

This versatile two-wire telephone network may 
be connected directly to a Racal LA1005 radio- 
telephone terminal unit (with a two-wire magneto 
exchange interface option). This enables simp- 
lex and duplex radio transmission and reception 
with press-to-talk or voice-operated transmitter 
switching options. 
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TECHNICAL SPECIFICATION 

Ringing frequency: 17—30Hz 

Ringing voltage: 52-70V rms into 1500 resis- 
tive load 

Input impedance: 6000 

Transmission: 2 telephones over lines at 36dB 
attenuation and dc loop resistance of 36000 
(equivalent to 28km using D10 field cable) 


Current consumption 
(speech) approx 10mA 
(signalling) approx 200mA 
COMPLETE UNIT (IN SATCHEL) 
Height: 75mm 

Width: 220mm 

Length: 265mm 
TELEPHONE UNIT 


Controls Height: 53mm 
Press-to-operate switch incorporated in hand- Width: 104mm 
set Length: 250mm 


3-position signalling switch-magneto/standby/ 
cbx — (biased to standby in magneto mode) 
Visual/audible incoming call preset selector 
switch 

Battery life: estimated 100 days (with alkaline 
manganese batteries) up to 250 days 

Battery voltage: 6V from 4 D size cells 


Weight (complete with satchel and batteries) 
approx 2.25kg 


OPERATIONAL SPECIFICATION 
DEF 133, Category L3. 


Manufacturer: SG Brown Communications 
Limited, Watford, Hertfordshire WD1 7QF. 


This completely portable field switchboard 
may be powered either from its own internally- 
mounted 16 volt manganese alkaline battery or 


by an external battery or dc power supply in the 


on i Sad? 
ey NAL 
‘la yeane, 


12 to 24 volt range. In the event of a power failure Let ees 


when working from an external supply the 
switchboard will automatically revert to its inter- 
nal supply. Protection is provided against inad- 
vertent reversal of input supply polarity. Gas 
discharge tubes are fitted to the line terminals for 
lightning protection. 

The field switchboard has storage space at 
the rear of the case for the line terminal unit, the 
earthing spike and connectors. The unit is fitted 
with a convenient carrying strap and, when in 
use, the front and rear covers may be secured to 
the main assembly to form a stable operating 
base. 

Contained within a light alloy housing, this 
ruggedly constructed equipment is designed 
primarily for use in field conditions and is equally 
suitable for civil and military roles. 


TECHNICAL SPECIFICATION 

Ringing frequency: 17—30Hz 

Line requirements: D10 field cable 
Controls: key lever miniature switches 

Line capacity: up to 10 lines per switchboard 
plus spare line which may be connected to 
Racal LA 1005 radio-telephone terminal unit 
Line terminals: quick connection insulation 
piercing terminals 


22A 100/71 field switchboard 


Power supply: internal 16V manganese 
alkaline battery or external dc power supply or 
12-24V battery 


In In use Colcuriaiiverdrab 
transit = =(Terminal unit (Terminal unit olour: olive ara 
fitted) remote) OPERATIONAL SPECIFICATION 
Height (mm) 225 330 254 COM/SPEC/SP105 for military applications. 
Width (mm) 279 279 279 
Depth (mm) 254 225 225 Manufacturer: SG Brown Communications 


Weight: approx 8.3kg 


Shiptalk System 


Shiptalk is a flexible intercommunication system 
designed for the Royal Navy to meet the specific 
communication requirements of submarines 
and small-to-medium surface ships. 

The system comprises master and slave units 
and associated loudspeakers, all intercon- 
nected and controlled by a solid-state switch. 
Shiptalk also provides for the broadcast of two 
distinctive emergency signals, initiated on 
operation of a switch at a major control position. 
In a typical Shiptalk system, each master can 
signal and communicate with up to six other 
masters with their associated loudspeakers, 
and to slaves and loudspeakers distributed in 
three pre-selected groups. Slaves cannot signal 
but can communicate within a group and to a 
calling master. The system has a maximum 
configuration of 36 masters and 21 groups of 25 
slaves; loudspeakers can be connected to line 
without restriction of numbers. 

The central switching unit comprises a pivot- 
ing shelf divided into four compartments each 
housing plug-connected printed-circuit cards 


Limited, Watford, Hertfordshire WD1 7QF. 
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Figure 1 A typical Shiptalk system 


Typical Shiptalk system 
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secured by locking bars. Each compartment 
contains a separate power-stabilising circuit. 
The shelf hinges forward to give access to the 
plug connectors and strapping field. 

Locating printed-circuit cards within the csu is 
aided by coloured indication strips on the front 
of the shelf and matching strips on the front edge 
of the cards. 

The controls and electronic circuitry of the 
master unit are assembled on the front panel 
and connection to the ship’s wiring is via a 
self-locating plug and socket. Captive screws 
secure the front panel assembly to the case, and 
a socket on the front panel provides connection 
for a handset or headset. 

The master unit is connected to the csu by an 
unscreened three-pair cable. Two of these pairs 
are for speech (incoming and outgoing) and the 
third pair is used to transmit control data to the 
csu. Each master is usually coupled to a 4-watt 
loudspeaker, muted on operation of the handset 
press-to-speak switch. Where a headset is 
used, a foot-operated press-to-speak switch is 
provided. 

The slave is connected to the csu by an 
unscreened single-pair cable terminated at a 
two- to four-wire hybrid in the csu. 

Group connections are made in parallel and 
up to 25 slaves can be connected in a group 
without degradation of the audio signals. 

The slave components are mounted on the 
front panel assembly which is connected to the 
ship's wiring via a self-locating plug and socket, 


Rationalised Internal Communica- 
tions Equipment (RICE Mk 2) 


RICE Mk 2 is a flexible internal communications 
system designed for the Royal Navy to meet 
specific communications requirements of the 
medium-to-large surface ships, frigates, des- 
troyers and cruisers. 

The system comprises single and double- 
channel switching units (in single and multi-line 
variants) and a number of loudspeaker assemb- 
lies. Various items of equipment are compatible 
with the versatile console system (vcs) and 
available in watertight and non-watertight ver- 
sions. 

Three modes of communication are offered: 
Intercom: 3 to 20 stations on a line, with one 
station at a time speaking to the rest over their 
loudspeakers; Open: up to 20 stations join in a 
pre-arranged conference in a point-to-multi- 
point telephone mode; Interphone: a point-to- 
point telephone mode with lamp and buzzer 
call-up. 

RICE Mk 2 is arranged in one or more zones, 
each zone consisting of a group of equipment 
units interconnecting through and drawing 
power from a distribution cabinet in a zone 
centre. Direct, inter-zonal lines can be provided 
via the centres, and double-channel units can 
be used as supervisories, acting as exchange 
between two remote stations that do not have 
direct-line interconnection. In a typical RICE Mk 
2 system station A in zone 1 can communicate 
with station B in zone 3 via their respective zone 
centres or a convenient double-channel unit in 
zone 2. The system capacity is virtually unli- 
mited. 

The current range of RICE Mk 2 equipment 
assemblies includes the following: 

VCS$701, 10-line, single channel master switch- 
ing unit 
VCS702, 10-line, single channel auxiliary switch- 
ing unit 


CINTAC 4 Internal Communications 
System 


The CINTAC 4 (Communications Internal Tacti- 
cal) is an internal communciations system 
designed to meet the requirements of small, 
medium or large warships. Using only five basic 
units, It has a system capability ranging from 
single master and slave group working to a fully 
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and secured to the case by captive screws. 

Each slave has a socket on the front panel for 
connection of a handset or headset, and is 
coupled to a 4- or 10-watt loudspeaker unit 
(dependent on the environment). 

The loudspeaker is muted on operation of the 
handset press-to-speak switch to prevent 
acoustic feedback; slaves can mute one or more 
loudspeakers. Where a headset is used, a 
foot-operated press-to-speak switch is pro- 
vided. The loudspeakers provide audio call-up 
and broadcast facilities. 

The 10-watt unit is watertight and comprises a 
case with cable glands and a screw plug for 
access to a preset volume control. A watertight 
re-entrant horn loudspeaker is fitted to the 
bolt-on lid. 

The 4-watt unit comprises a case with cable 
glands, and a cone-type loudspeaker with its 
grill incorporated in the unit lid. A small remov- 
able escutcheon plate on the lid allows access 


Height Width 

(mm) (mm) 
CSU* 744 669 
Master 218 216 
Slave 218 187 
4W loudspeaker 190 119 
10W loudspeaker 292 266 


*excluding shock mounts 


Manufacturer: Plessey Telecommunications, 
Beeston, Nottingham. 
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BATTERY 


FUSE AND 
DISTRIBUTION 
CABINET 


(1 Rice mk2unit 
Figure 1 Typical RICE Mk 2 system arrangement 


PLE CABLE BETWEEN ZONE CENTRES 


CENTRE 


AS ZONE CENTRE 1 


to the preset volume control. The unit is not 
watertight. 

The 10-watt unit is suitable for external and 
high-noise conditions and the 4-watt louds- 
peaker for internal use. Loudspeakers can be 
muted by one or more slaves. 


System options (the first three are submarines 
only) 

fin slave, periscope slave, sentry slave, sonar 
master, sonar slave, double master unit 
Planned options: 

watertight master, watertight slave, watertight 
4-watt loudspeaker, VCS-compatible master, 
VCS-compatible slave, radio slave 

(Note: Development of larger and smaller sys- 
tems is proceeding) 

Power supplies 

(working voltage) 24V dc 

(supply voltages) 18-32V dc with a super- 
imposed ripple of up to 5V p-p 


Depth Loading(A) 
(mm) (mean) (max) 
330 1.0 1.0 
118 0.15 0.15 
94 0.1 0.1 
122 0.025 0.5 
194 0.08 fed 


MULT! CORE TWISTED PAIR 


ZONE 


— — ALTERNATIVE PATH 


Typical RICE mk 2 system arrangement 


VCS703, 8-line, double-channel master switch- 
ing unit 

VCS704, 10-line, 
switching unit 
VCS709, 4-line, loudspeaker unit with 4W driver 
1-line switching assembly, watertight and non- 
watertight versions 

4-line interphone assembly, watertight and 
non-watertight versions 

10-line, double-channel switching assembly, 
watertight version only 

10-line, double-channel switching assembly, 
watertight version only 

4W loudspeaker assembly (non-watertight unit 
common to RICE Mk 2 and Shiptalk range) 


double-channel auxiliary 


integrated arrangement providing extensive 
intergroup working together with interphone 
facilities and full command/monitoring for 
central strategic control. 

The system is based on individual 4-watt 
amplifiers instead of a central main amplifier. 
Furthermore, because all system switching is 
carried out from the individual units, a central 
switching frame is not required. The elimination 


10W watertight loudspeaker assembly (RICE Mk 
2 and Shiptalk) 


TECHNICAL SPECIFICATION 

Af line-signal voltage (all 3 modes): 0.775V 
Line load 

(intercom group) 600 

(open-line group) 600 

(interphone) 60Q (1200 each end) 
Transmission power: 10mW 

Nominal dc supply voltage: 24V 

Dc supply voltage: 18-32V 


Manufacturer: Plessey Telecommunications, 
Beeston, Nottingham. 


of these central circuit elements means that the 
system is inherently reliable, since virtually any 
fault that may develop will be confined to a 
limited area and will not cause a major system 
break-down. 

A building block design principle is employed 
to achieve the exceptional flexibility and versatil- 
ity of the CINTAC 4, resulting in simplification of 
systems planning and allowing further addition 
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of master stations and out-stations if required by CMC CHX and CSU CSX CLU 

the customer (subject to availadility of spare Height 152mm (6in) 152mm (6in) 292mm (11¥2in) 152mm (6in) 

lines). The use of just five building block units Width 152mm (6in) 152mm (6in) 230mm (9% in) 152mm (6in) 

greatly minimises the problems associated with Depth 190mm (7%2in) 190mm (7¥%2in) 127mm (Sin) 190mm (7%in) 
logistic support and servicing of shipborne Weight 4kg (9b) 3.5kg (7% in) 6kg (131b) 3.5kg (7% |b) 

equipment. 


All line levels between units are at a nominal 
OdBm, with provisions for sensitivity adjustment 
throughout the system. 

Where possible, it is made of non-ferrous 
material to reduce weight and magnetic signa- 
ture; a further reduction in both is obtained by 
the extensive use of reliable solid-state switch- 
ing. 

Units intended for use in the dry internal areas 
of the vessel are designed to the standard VCS 6 
by 6 inches (15 by 15cm) basic module princi- 
ple, so that they can be accommodated in a 
standard VCS type rack or console. Alternatively 
they can be housed in suitable cabinets for 
bench or overhead sling mounting. 

All equipment in the solid-state CINTAC 4 
system is designed to meet the relevant clauses 
of DEF133 N1 and N2. The system units are 
supplied from a ring main which is connected to 
the ship’s 24-volt dc supply normally via 
Isolator/stabiliser inverters but, for special 
requirements, units can operate from ac mains 
using separate power supply units. 

The five units in the CINTAC 4 system are the 
master control unit CMC, the master extension 
unit CMX, the slave unit (internal) CSU, slave unit 
(weatherproof) CSX (non VCS), monitor 
loudspeaker unit CLU. 


Manufacturer: Redifon Telecommunications 
Limited, London SW18 4JQ. 


CINTAC 4 command unit 


Typical Systems 


CMC — Master Control Unit CMX — Master Extension Unit 
CSU — Slave Unit (Internal) CSX — Slave Unit (Weatherproof) CLU — Monitor Loudspeaker Unit 


Simple Group 


ENCLOSED BRIDGE 


Master Station OPERATIONS RADIO 
OPEN BRIDGE ROOM ROOM 
aro a lal rer a 
Loudhailer L => =) (b —-A 
ENGINE ROOM 
ae BP gph gyms eet wall ng es gk go Sa EP re gf Ree g el Soya ay Re, ge = 
eM me a CHX pi FWD GUN \ 
7 eee | AFT GUN | 
eer ya (eee) | WARD ROOM | | | ROCKET LAUNCHER (PORT) | 
| CO's CABIN | ROCKET LAUNCHER (STBD) ! 
Up to 10 Headset | | etc. i Wate \ 
Extension Boxes CHX Riaxon =<SFlachitigilight | | se imeeil ERE > ee aa a 
Intergroup 
MACHINERY CONTROL ROOM | ENCLOSED BRIDGE | OPERATIONS ROOM 


Machinery Group Conning Group 


ioe [ee 
(up to > 


Weapons Group 
CMX 
(up to 3) 


Peewee lines 


CMX 


GUN MOUNTING 
EW DISPLAY 
RADAR ROOM 
RADIO ROOM 
OPTICAL DIRECTOR 
MAGAZINE etc 


TO CONNING OR OTHER GROUPS 
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Typical CINTAC 4 installation AIR DISPLAY FIRE CONTROL CONSOLE 


ence and general broxdcast facilities. 
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CINTAC 50 Intercommunication 
System 


The CINTAC 50 (Communications tnternal Tac- 
tical) Selective Intercommunications System is 
of all solid-state construction, specifically 
designed to meet British naval standards. It is 
the ideal main internal intercommunications sys- 
tem for small vessels such as patrol craft, but is 
just as suitable as a sub-group system, for 
example armament broadcast, in larger vessels. 

The system provides two-way private com- 
munication between a single control unit and up 
to 15 outstations located as required in areas 
such as cabins, radio room, rocket launcher 
position, gun position, control console, engine 
room or deck areas, and includes group confer- 


The master station, usually sitedon the bridge 
or at an alternative command position, provides 
selection ,call and communication between one 
or up to 15 outstations. Also any outstation can 
communicate with any other via the master 
station. 

An outstation is called by setting the approp- 
riate station key switch on the master unit to the 
up position and by pressing a call button. Which 
Causes a Calling tone to be sent. The outstation 
need then only operate the press-to-talk switch 
to answer the call and establish communication. 
If a single station is selected the circuit is 
completely private and cannot be monitored at 
other positions. 

To call the master station, the outstation call 
button is pressed to initiate a call tone and light a 


call lamp at the master station. If the master 
station is engaged, the appropriate call lamp will 
be illuminated but the call tone will be inhibited; 
the tone will be restored as soon as the master 
station is free to communicate with the outstation 
in question. 

The system has a fail-safe supply: if the 
vessel's mains ac supply fails the system will 
automatically switch to the emergency 24-volt 
dc supply. 


NATO numbers 

50 Watt Amplifier 5830-99-462-4503 
Microphone Amplifier 5830-99-521-3687 
Loudhailer 0558-99-925-1858 


Manufacturer: Redifon Limited, London SW18 
AJQ. 


UNITED STATES OF AMERICA 


Electronic Cordless Switchboard 
SB-3082 


The SB-3082 is a mobile electronic switchboard 
offering semi-automatic, cordless operation, 
representing the very latest in tactical electronic 
switching equipment. 

Currently being delivered in quantity to the US 
Army and US Marine Corps, the SB-3082 is due 
to replace the current cord equipment such as 
the SB-86 (including ancillary equipment) as a 
result of its greater capabilities and speed of 
service. 

Semi-automatic service is provided to 50 
subscribers (100 in the expanded configuration) 
with pre-emption, priority, call trace, monitor and 
conference capabilities usually found only in 
large fully automatic switchboards. Four-wire as 
well as two-wire circuits are serviced without 
external converters or other interface equip- 
ment. 

Designed for rugged field service, the SB- 
3082 is suitable for mobile or shelter installation. 
It has demonstrated reliable switching under 
extreme environmental conditions in extensive 
military test programmes. 

The manufacturers claim total compatibility of 
this switchboard with existing field equipment as 
well as with contemplated future systems. 


TECHNICAL SPECIFICATION 

TERMINATIONS 

Number of terminations for each type 
(2-wire common battery signalling lines, 2-wire 
common battery lines, 2-wire 20Hz magneto 
ringdown lines/trunks) any of the 50 

(4-wire 1600HZz ringdown trunks) 24 max 
(4-wire satss trunks) 24 max 

(dc closure with impulse dial or touch tone to 
civilian exchanges) 4 max 


Two-Wire Field 
Switchboard SA-12C 


The SA-12C is a micro-processor-controlled 
two-wire semi-automatic field switchboard. The 
unit is lightweight for rapid manoeuvring and 
installation in tactical situations. It provides for 
fast and reliable operator-controlled intercon- 
nection of subscribers in tactical and adverse 
environments. No patch cords are required. 

The basic capacity is 12 subscribers but is 
expansible to a maximum of 24 subscriber 
terminations. The SA-12C features a 20Hz ring- 
down circuit which can be readily programmed 
for line or trunk operation. 

It Can accommodate two-wire, dc closure 
trunks for outward dialling. This permits inter- 
face with a civilian central office exchange. 


Two-wire field switchboard SA-12C 


(total) 50 (expansible to 100 by connecting to 
second SB-3082) 

Links 

(normal) 15 

(conference/6 party) 1 

(total) 16 

Operates with existing equipment 

manual telephone switchboards SB-86, SB-22 
automatic and manual common battery 
exchanges (such as AN/TTC-7. . .) 
commercial automatic exchanges 

multiplexer sets TA 5006 A/U, AN/TCC-46, AN/ 
TCC-7 

telegraph telephone terminal sets AN/PCC-1, 
AN/VCC-1, AN/VCC-2 

radio set AN/TRC-97 

telephone sets TA-312/PT, TA-43/PT, EE-8, TA-1 
Compatible with new equipment: 
commercial telephone sets TA/236, TA/341 
central office telephone AN/TTC-15 

automatic switchboard AN/TTC-25 

Power requirements 

115V ac +10% 

50, 60, 400Hz +5% 

9OW or 24V dc centre-tapped battery 
Temperature range (hot) 

(operating) 130°F (54°C) plus impact of solar 
radiation 

(storage) 160°F (71°C) 

Temperature range (cold) 

(operating) —25°F (—32°C) 

(storage) —65°F (—54°C) 

Shock: —65 to +160°F (—54 to +71°C) 
Humidity 

10-day cycle at 50% and 129-73°F (54-23°C) 
20-day soak period at 94% at 86°F (30°C) 
Elevation 

(operating) 10 OOOft (8048m) 

(non-operating) 50 OOOft (15 240m) 

Weight: 280!b (127kg) 


Electronic cordless switchboard SB-3082 


OPERATIONAL SPECIFICATION 
Meets the following military standards: 


MIL-P-11268 MIL-STD-252 

SCL-6200 -454 

SCL-6225 -461 

MIL-STD-785 -462 
-105 -810 
-170 -781 
-188 


Manufacturer: Amtron Division of the Sippican 
Corporation, Midlothian, Illinois 60445. 


Non-blocking design always permits access 
to operator from any of 12 subscriber lines. This 
important time-saving operation allows any sub- 
scriber to reach the operator immediately with- 
out the need for call-backs. At the request of a 
subscriber, the operator may pre-empt a busy 
line and reconnect the appropriate subscribers. 

The operator may connect any combination of 
lines together for conference calling. Confer- 
ence call set-up procedure is fast and uncom- 
plicated. 

The SA-12C uses the latest state-of-the-art 
components and circuitry. The central proces- 
sing unit that controls the switchboard is a low 
Current, cmos micro-processor that was 
developed exclusively to direct the complex 
functions required in telephone switching. 

Stored program information for the SA-12C is 
contained in both read-only-memory (rom) and 


20-Line Switchboard A-20F 


The A-20F portable 20-line switchboard pro- 
vides the following plug-in options; a maximum 
of four each four-wire 1600Hz ringdown trunks; a 
maximum of 20 each two-wire universal line/ 
trunks (CBS-CB-MAG); a maximum of five each 
civ dc closure dial impulse lines or key-sender 
touch tone to any I/t type. A maximum of four 
each satss |/t (to be announced). 

A maximum of eight simultaneous calls each 
is available and it can use any link or links for 
conference with maximum four parties per con- 
ference. 

A maximum two of eight links can be reserved. 
Any or all line/trunks can have priority capability. 


TECHNICAL SPECIFICATION 

Height: 7¥2in (19cm) 

Width: 25in (63.5cm) 

Depth: 15'in (39.8cm) 

Weight: 50!b (22.67kg) 

Power: +12V dc approx 3%4A and —12V dc at 
approx A (current varies with loading) 


Control Radio Set C-6709 


The Amtron C-6709 radio wire integrator (rwi) 
was developed for the US Army providing a total 
communication capability between land-line 
telephones and radio systems, minimal operator 
intervention, tone keying of transmitters, and the 
Capability to key and un-key transmitters by 
voice actuation. 

The C-6709 fills the need for manned integra- 
tion between a four-wire tone signalling tele- 
phone communication system and a push-to- 
talk system. Amtron has developed an analog 
voice-operated switch (avox) that keys and 
un-keys the transmitter by voice actuation to 
eliminate manual control when land/radio sub- 
scribers converse. 

Avox is an analog energy threshold detector 
whose sensitivity is automatically adjusted to a 
level above the ambient background noise. This 
detector keys the transmitter on when the voice 
or speech signal is twice the background noise 
level and off when the speech signal falls below 
that level. In this manner, avox ensures that the 
voice signal is intelligible and distinguishable 
from any extraneous background noise before 
transmitter keying is permitted. 

Avox simplifies the operation and control of a 
multi-channel command post using the C-6709. 
The avox system allows the operator the use of 
his hands, an advantage in tactical situations or 
when rapid information exchange is required. 

The C-6709 is compatible with both current 
and future wide-band transmission require- 
ments, including digital communications. The 
300Hz to 70kKHz base-band allows the unit to 
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random access memory (ram). Permanent 
routine programs are stored in rom and variable 
i/o data is stored in ram. Read-only-memory is 
non-volatile and cannot be interrupted by a 
power loss. 

Modular construction is used extensively 
throughout the design. 


TECHNICAL SPECIFICATION 

Insertion loss: 0.1dB max (metallic path) 
Crosstalk: —50aB, or greater 

Impedance 

(line ring detector) 10 000 +20000 

(line input) reflected terminating impedance 
Ringing: 20Hz 90-100 vrms hand crank 
generator or optional power ring 

Power source requirement: 6V dc external or 
internal 

Frequency response (dc to 3500Hz).: flat 
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Temperature range 
(operating) —25 to +125°F (—32 to +52°C) 


(storage) —40 to +150°F (—40 to +65°C) 
Humidity: 0-100% 
Altitude 


(operating) sea level-10 OOOft (3.05km) 
(storage) sea level-40 OOOft (12.2km) 
Height: 8in (20.32cm) 

Width: 13.5in (34.3cm) 

Depth: 12.5in (31.7cm) 

Weight: 27|b (12.26kg) 


OPERATIONAL SPECIFICATION 
Meets or exceeds MIL-STD-188C for Voice 
Bands and MIL-STD-810C for Environment. 


Manufacturer: Amtron Division of the Sippican 
Corporation, Midlothian, Illinois 60445. 
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20-line switchboard A-20F 


OPERATIONAL SPECIFICATION 

Tolerates bounce, vibration, immersion, salt, 
fog, humidity, high and low temperature, sun- 
shine, rain, fungus, sand and dust in accor- 
dance with MIL-STD-810B using applicable 
procedures. 
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Manufacturer: Amtron Division of the Sippican 
Corporation, Midlothian, Illinois 60445. 


Control radio set C-6709 


accommodate a wide variety of interfaces 
required by customers for data communication. 

It includes all the necessary tone detectors 
and crystal-controlled tone generators for auto- 
matic supervision of any call to a compatible 


four-wire switchboard. Tone dialling capability is 
also provided. 

It also interfaces with AN/VRC-12 radio sets 
and eight other radio families including comsec 
equipment. 
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TECHNICAL SPECIFICATION 

Power source: 22-32V dc, 5W, reverse polarity 
protected 

Transmission requirement (impedance): 
600Q +10%, 300Hz-70kHz to wire side of 
control set 

Audio input/output impedance: matched to 
radio and switch selectable 

Frequency response 

(300-500Hz) +1 and —3dB 

(500Hz-70kHz) +1 

all referenced at 1kHz 

Acoustic output: —10dBm minimum from 
headset to wire send 

Noise level: <27dBA idle noise 

Temperature range 

(operating) —40 to +150°F (—40 to +65°C) 
(storage) —70 to +160°F (—56 to +71°C) 
Altitude: up to 15 OOOft (4571m) asl 

Height: 8¥2in (21.59cm) 

Length: 12in (30.48cm) 

Depth: 87%in (22.54cm) 


Tactical Communications Control 
Facilities (TCCF) 


The tcof family of equipment provides compo- 
nent and unified commanders with a capability 
to manage and control their communications 
networks in near realtime. In this way available 
communications are best used to meet the 
needs of normal and severe stress. Tactical 
communications networks vary greatly, both in 
complexity as measured by the quantity and 
types of terminal equipment served, and in 
geographical extent. A new generation of tacti- 
cal communications equipment is being 
developed under the Tri-Tac programme which 
will employ primarily digital techniques to com- 
municate with improved survivability, availabil- 
ity, quality, speed of service and security. These 
new digital systems are required to monitor 
signal quality, to measure and analyse perfor- 
mance trends and to detect, isolate and correct 
faults. The introduction of digital technology 
increases a network's traffic handling capability 
and imposes the associated requirement of near 
realtime monitoring, assessment and control. 
The tccf family of equipment is being 
developed under Air Force Systems Command 
Electronic Systems Division for Tri-Tac and will 
permit the tactical commander to mass avail- 
able communications resources for dynamic 


Tri-Tac Remote Multiplexer Com- 
biner and Loop Group Multiplexer 


The family of digital loop group multiplexers has 
been developed for use in the Tri-Tac program. 
the loop group multiplexers interface the indi- 
vidual subscriber to the AN/TTC-39 switch, the 
AN/TSQ-111 communication nodal contro! ele- 
ment and other key elements of the Tri-Tac 
network. 

The digital loop group multiplexer family 
includes three multiplexers; the loop group 
multiplexer, remote loop group multiplexer and 
remote multiplexer combiner. The rlgm and rmc 
provide multiplexers for use in a rugged military 
field environment. The Igm is used in tactical 
equipment shelters. 

The Igm time division multiplexes up to 18 
digital channels into a single digital time division 
multiplexed loop group. One of the channels is 
an overhead channel which transmits framing 
and telemetry. The lgm provides modems for up 


Electronic Telecommunications 
Switching System (ETSS) 


The ETSS is the fixed-plant derivative of the 
AN/TTC-38. The principal features designed 
into the ETSS are based on the development of 
stored program technology implemented with 
commercially available mini-computer, 
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Weight (less headset, cables and accessories): 
17|b (7.72kg) 

Interface capability: facilities for controlling the 
transmitter/receiver circuits of an attended milit- 
ary radio set receiver/transmitter in a 4-wire 
switched communications system comprise: 
Central Office, Telephone, Electronic AN/TTC- 
25 () 

Central Office, Telephone, Automatic AN/TTC- 
38 

Central Office, Telephone, Automatic AN/TTC- 
39 

Communications Technical Control Centre AN/ 
TSQ-84 () 

Telephone Set TA-341 ( )/TT 

Telephone Set TA—838 ( )/TT 

Switchboard, Telephone, Automatic SB-3614 
AN/VRC-12 

AN/VRC-43 thru 49 

AN/GRC-106 

AN/PRC-104 

AN/PRC-70 


deployment requirements; provide inter- 
operability with each service, DCS, allied and 
civil systems; reduce manpower through auto- 
mation and semi-automation; progress from 
hybrid (analog/digital) to all-digital communica- 
tions in an orderly manner; enhance circuit 
restoral and fault isolation; provide prediction 
capability for impending failures; increase 
grade of service for both dedicated and non- 
dedicated users to adjust the network rapidly to 
meet dynamic traffic and damage conditions. 

Regardless of the quantity of users or size of 
the area served, tactical networks can be 
schematically represented by multiple nodes 
interconnected by a trunking system. Each node 
provides not only the trunking inter-connection 
shown but also serves as the network access 
points for both switched and dedicated user 
circuits. Toimplement and ensure the integrity of 
the transmission network, a technical control 
network consisting of four hierarchal levels must 
be overlaid on the network. 

The equipment to implement the four levels of 
technical control for tactical networks has been 
collectively designated tactical communica- 
tions control facilities (tccf). These facilities 
consist of: communications system planning 
element (cspe) which provides overall planning 
and system engineering; communication sys- 
tem control element (csce) which provides 
dynamic operational management and near 


to 16 loops. The modems modulate/demodulate 
loop signals for transmission to digital voice 
subscriber terminals via telephone cable. The 
modems feed power via telephone cable to 
digital subscriber terminals operating in com- 
mon battery mode. 

The rmc time division multiplexes an input 
loop group from either a remote loop group 
multiplexer or another rmc and/or up to eight 
digital subscriber loops into a single digital 
output group. 


TECHNICAL SPECIFICATION 

Subscriber loop bit rate: 16/82kbs 

Group bit rates: 128, 144, 256, 188/256, 288, 
512, 576kbs 

Number of communication channels: 7, 8, 15, 
17 channels 

Overhead channel: 1 channel 

Multiplex format: bit interlaced 

Loop modulation: conditioned diphase 
Group interface: base-band nrz 


electronic switching elements and features for 
subscriber/network/operational control. The 
system contains integrated pabx, access, and 
tandem functions in a collocated facility and can 
service up to 1536 ports under a single common 
control. 

The ETSS is used for private corporate 
networks, strategic military systems and interna- 
tional exchanges. Its modular software, 


AN/MRC-138 

AN/PRC-77 

AN/GRC-193 
AN/UGC-93(V) 

Parkhill, TSEC-KY-65 
AN/SRC-20A and 21A 
Nestor TSEC-KY-8 and 38 
AN/TSQ-111 

Vinson, TSEC-KY-57 
Switchboard, Telephone, 
SB-3082 

Special Converter CV-2875/SB-86 


Semi-Automatic 


OPERATIONAL SPECIFICATION 

Full environmental compliance to MIL-STD- 
810C for temperature, humidity, altitude, leak- 
age, shock and vibration, dust, salt, fog, fungus 
and rain. 


Manufacturer: Amtron Division of the Sippican 
Corporation, Midlothian, Illinois 60445. 


realtime system control; communications nodal 
control element (cnce) which provides quality 
monitoring, fault detection and isolation, nodal 
management and control; and communications 
equipment support element (cese), associated 
with all network equipment, which reports status 
and accepts control directives from the csce 


~ and/or ence. 


To control the networks effectively, adequate 
control channels must be available between 
each nodal and system control element, These 
control channels are both analog and digital, 
voice and telemetry data order-wires. All net- 
work statistics must flow over this network to 
enable system and nodal control levels to make 
the best dynamic decisions for the network. 
Status inputs from remote ceses flow into the 
cnce data base and in some cases are com- 
municated to the csce data base. Statistics from 
processor- and nonprocessor-equiped ceses 
flow into the cnce data base and are directed 
into the csce data base. The csce controller 
uses this data base and issues directives to 
optimise network resources. This control 
philosophy provides near realtime optimisation 
of available communication resources in a 
dynamic, tactical, operational environment. 


Manufacturer: Martin Marietta Corporation, 
Orlando, Florida. 


Timing: external clock or input group signal 
Loop interface: WF 16 field wire 

Power 

180 W (Igi) 60W (rmc) 

(ac) 115V ac +10% 50, 60 or 400Hz 

(de) 28V (+4/—6) 

Temperature range 

(operating) —25 to +145°F (—13 to +62°C) 
(storage) —70 to +160°F (—56 to +71°C) 
Mtbf: 4000h 


Igi rmc 
Height 8¥2in (20.1cm) 8¥2in (20.1cm) 
Width 19in (48.3cm) 17¥%in (45cm) 
Depth 12in (30.4cm) —13in (83cm) 
Weight 37.4lb (17kg) 46.7lb (21.2kg) 


OPERATIONAL SPECIFICATION 
Designed for nuclear survivability. 
Meets EMI MIL-STD-461 


Manufacturer: GTE Sylvania, 77A Street, 
Needham Heights, Massachusetts. 


implemented in distributed processors, and 
hardware provide the required flexibility to 
support a number of signalling systems. 

As an access switch, the subscriber has fully 
automatic inward/outward dialling, operator 
services, multi-level precedence/pre-emption, 
hotline (off-hook) services, abbreviated dialling, 
call forwarding, camp-on busy, call transfer, 
consultation hold, no-answer transfer and con- 


ferencing. An operator's position(s) is provided 
to offer call intercept, information calls and 
special one-time privileges. The network has 
automatic alternate routeing, compressed dial- 
ling, line load control, either party disconnect, 
station/trunk hunting/grouping, night service 
and technical control. 

Signalling systems include North American 
and CCITT standards. Operations available 
include common channel signalling, centralised 
maintenance, network management data and 
cost allocation reporting. Toll ticketing options 
are offered including a central automatic 
message accounting system. A cordless crt 
operator console can be integrated to support 
all national and international operator protocols 
including code 11 and code 12. 


TECHNICAL SPECIFICATION 

Interfaces: E and M dial pulse, with non-stop, 
delayed start, or wink start, dial DIMF, 2/6 MF, 
SF dial pulse, dc loop, CCITT no 5, CCITT no 2, 
Autovon, common channel signalling 
Frequency response: +1 to —3dB (relative to 
1kHz) up to 108kHz 

Power requirement: 115/230V ac, 50 or 60Hz 
Temperature range: 10—50°C 

Humidity: 20-95% (non-condensing) 


CCU ESU 
Height 210cm 210cm 
Width 149cm 78cm 
Depth 85cm 85cm 
Weight 708kg 238kg 


OPERATIONAL SPECIFICATION 
Meets MIL-STD-188C for 4kHz voice 


Manufacturer: GTE Sylvania, 77 A Street, 
Needham Heights, Massachusetts 
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MESSAGE PROCESSING SHELTER 
ETSS 50-line message switch 
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Unit Level Switchboard SB-3614 


The SB-3614, a part of Tri-Tac, is a fully 
militarised, processor-controlled automatic 
switchboard designed for pabx, concentrator 
and tandem service in tactical situations under 
extreme environmental conditions. It is compat- 
ible with combinations of existing inventoried 
telephone apparatus and switchboards includ- 
ing common battery, ringdown, rotary dial pulse, 
and tone signalling facilities. Each unit can 
interface with any mix of 30 line/trunk termina- 
tions to two-wire military and commercial 
telephones/exchanges. Up to 60 per cent of the 
terminations can be programmed to inter- 
operate with the recently issued four-wire 
equipments. Two or three of these units can be 
physically and electrically stacked to serve 
60/90 terminations with a single integral 
operator service position. This position serves 
manual subscribers and provides fully auto- 
matic did/dod operations to subscribers with 
dialling facilities. Operational features include 
trunk hunting/grouping two-level precedence/ 
pre-emption, call intercept, ten-party con- 
ference bridges and call holding. Switched 
broad-band operation (108kHz) is a standard 
feature for inter-operation with high quality, 
secure voice communication equipment. 


TECHNICAL SPECIFICATION 
Interfaces (partial list) 
Switchboards 

SB-22 

SB-86 

SB-3082 

SB-3614 

AN/TTC-25 

AN/TTC-38 

AN/TTC-39 

Commercial exchanges 
Telephone sets 

EE-8 

TA-312 

TA-236 

TA-838 

TA-938 

Commercial telephones 


AN/TTC-39 Circuit Switch 


The AN/TTC-39, the heart of the US Tri-Tac 
system, is a multi-purpose, four-wire, tactical 
central office which is both hybrid and modular. 

The 600- and 300-line switches have electri- 
cally and mechanically interchangeable switch 
matrices. which can be either analog (space 
division) or digital (time division). The proportion 
of space to time division matrices may be 

‘changed after the switches have been put into 
service. The provision for analog and digital 
switching and for connections between analog 
and digital subscribers and trunks allow an 80 
per cent analog, 20 per cent digital mix at initial 
fielding to become predominantly digital. 

The following subscriber features are avail- 
able to analog and digital subscribers: prece- 
dence and pre-emption (five-level Autovon- 
compatible), pre-programmed and progressive 
conferencing (maximum 20 parties), broadcast 
conferencing (maximum 30 parties), call trans- 
fer, call forwarding, abbreviated dialling, off- 
hook service (40 subscribers), fixed directory for 
mobile subscribers, attendant recall, automatic 
intercept, recorded announcements, special 
service classmarks, essential user bypass, and 
full operator service. 

The primary numbering plan for AN/TTC-39 is 
the MIL-STD-188C PR-SL-XXX plan. PR is area 
code, SL is switch location, and XXX is sub- 
scriber extension. 

Itis also programmed to provide the strategic 
(Autovon) plan of ten digits, including three-digit 
area code, three-digit switch location, and 
four-digit subscriber extension (NYX) NNX- 
XXXX. 

The circuit switch is for use in a non- 
hierarchical mesh network with a deterministic 


LINE COMMUNICATIONS/USA 


SB-3614 unit level switchboard 


Transmission equipment 

AN/GRC-103 

AN/GRC-143 

AN/GRC-144 

AN/MRC-134 

AN/TRC-97 

AN/TRC-166 

Converters 

CV-1548 

CV-1918 

CV-1919 

CV-2875 

Multiplexers 

TD660 

TD352 

TH81 

Power requirements: 24V dc prime power 
3.5A max for each SB-3614 

Temperature range: —31 to +54°C (plus sun 
loading) 


routeing plan, allowing originating office control 
or spill forward. Routeing is the logical process 
that involves the mechanics of converting and 
processing address and data base information. 
It includes the interactions of number plan, 
translation, alternate routeing, and editing, and 
special features such as direct access, fixed 
directory, call transfer, compressed dial, pre- 
programming conferencing operator recall/call 
forwarding, line hunting, precedence, zone 
restriction, and call inhibit. 

Two types of traffic flow restrictions are 
implemented, one restricting subscribers from 
gaining access to the trunk network, and the 
other from obtaining access to the switch. 

The circuit switch, interconnécts one sub- 
scriber instrument (loop) or circuit switch (trunk) 
to another loop or trunk. The diagram identifies 
the circuit switch loop interfaces which include 
various types of existing military and commer- 
cial telephone instruments. Trunk interfaces, for 
which circuit switch compatibility is provided, 
are also shown in the diagram. These include a 
wide variety of existing commercial and military 
switches including manual ringdown boards, 
Autovon, NATO, commercial offices, and other 
automatic switches such as the AN/TTC-38. In 
addition, the circuit switch must interface with 
other AN/TTC-39 circuit and message switches. 

Signalling and supervisory protocols as well 
as routeing and numbering plan features are 
performed by software, while switching and line 
interface are allocated to hardware. There are 
two types of switch matrices, an analog space 
division matrix using silicon-controlled switch 
crosspoints in 4 by 4 integrated circuit pack- 
ages and a time division matrix using digital 
integrated circuits to form 64-channel 
memories. These memories are interconnected 


Humidity: 0 -100% 
TRANSIT MODE 


-Height: 30cm 


Length: 64.8cm 
Depth: 44.5cm 
Weight: 28.2kg 


OPERATING MODE 
Height: 24.8cm 
Length: 62.8cm 
Depth: 36.2cm 
Weight: 22.3kg 


OPERATIONAL SPECIFICATION 

Meets US Military tactical shock, bounce, vibra- 
tion, sand and dust, rain, salt spray, fungus and 
immersion tests. Meets MIL-STD-188C for 4kHz 
voice. 


Manufacturer: GTE, Sylvania, 77 A Street, 
Needham Heights, Massachusetts. 


AN/TTC-39 circuit switch 


to form a non-blocking time division switch of up 
to 960 terminations (four switch modules) with 
each single digital switch module (time division 
switching group) containing from three to five 
64-channel memories. 


The space division switch is a four-stage, 
four-wire matrix with a single module (space 
division switching group) providing 156 termina- 
tions, of which 36 are for internal service equip- 
ments. Up to four sdsgs may be interconnected 
to form a 624-termination analog switch with a 
probability of blocking less than 0.001 at the full 
180 erlang traffic load. 

Interface between the matrix equipments, 
their associated signalling, supervisory and line 
termination equipments, and the processors is 
provided by three hardware controllers, each of 
which is redundant. Each controller performs 
formating and i/o protocol between the devices 
it services and the central processor. Interface 
with the processor is via direct memory access 
channels, thus freeing software from having to 
perform detailed repetitive i/o operations. 

External equipments terminating on the digital 
matrix are of three types: single-channel digital 
loops operating at 16 or 32kilobit per second 
and using signalling and supervisory protocols 
in accordance with the Tri-Tac digital loop 
signalling plan: single-channel analog loops 
using MIL-STD-188C standards; and digital 
transmission groups containing from 8 to 144 
time division multiplexed 16 or 32kilobit per 
second channels. Format and synchronization 
protocols of the dtg are fully compatible with 
other interfacing Tri-Tac family equipments. The 
base-band dtg signal can be modulated using 
either diphase or dipulse techniques. Buffer and 
framing units provide frame synchronization and 
absorb clock drift effects to guarantee a 
minimum of 24 hours between resynchroniza- 
tion. 

Line terminating on the space division switch 
interface via one of eight types of terminal 
Circuits and/or one of four types of special circuit 
adapters. A special termination, the intermatrix 
unit, interconnects the space and time division 
matrices. It is the function of the terminal circuits 
and adapters to provide the electrical interface 
to a class of loop and trunk equipments, while 
the software provides the specific signalling/ 
supervisory protocol for each loop and trunk 
type. Supervisory signals are passed from the 
terminal circuits and adapters to scanning 
equipment which performs signal detection, 
processing computer interface functions. 

In addition to its complement of switching 
equipment, the AN/TTC-39 circuit switch pro- 
vides a set of peripheral equipments consisting 
of two magnetic tape units, a video display unit, 
and two teletypewriters for the loading of prog- 
rams and data base, modification of data base, 
output of fault and status reports and requests 
for execution of maintenance routines. An atten- 
dant (operator) position is provided within the 
shelter and up to three additional remote posi- 
tions can be accommodated. 

The central processor in control of the system 
has 262K, 33-bit words of memory, can 
accommodate 24 i/o channels, and is fully 
redundant. Under normal operation, one pro- 
cessor is active (processing traffic) and the 
other standby (performing on-line diagnostics). 
Loss of the active processor’s keep-alive signal 
causes the control transfer logic to connect the 
switching equipments to the standby processor 
automatically. Switchover is accomplished 
without losing any established call. 

Circuit switch software is provided for both 
on-line control and operations and for off-line 
diagnostics. 

The on-line control and operational program is 
structured into four sub-programs; operating 
system, call processing, man-machine, and 
maintenance and diagnostics, with the sub- 
programs further divided into modules and 
units. Sub-program interaction is through the 
global data base. Operating system functions 
include scheduling of the other sub-programs 
and modules, providing i/o control and perform- 
ing switchover and recovery. The call proces- 
sing sub-program performs all signalling, 
supervision, translation and routeing, while the 
man-machine sub-program provides for the 
interaction of the switch supervisor with the 
system and the m and d sub-program provides 
fault detection capabilities. 
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DATA 


TA-341 KG-13 
TA-838 + 1 KG-30 
AUTOVON KW-7 


TA-341 
TA-838 + MODEM 
AUTOVON 


DATA VOICE VOICE 


DA + DSVT 


TA-236 
TA-312 
TA-34] 
TA-720 

TA-838 

AUTOVON 
WECO- 500 
WECO-2500 


AUTOMATI 
SB-3614 
AN/TTC-22 


AN/TTC-25 
AN/TTC-28 
AN/TTC-30 


OC LLELLLLLLLLLALLALLLLL 
renee] 
MANUAL SWITCHES 


CONVERTERS 


CV-1918 
CV-1919 
CV-2875 

2907 


OTHER SYSTEMS 


AUTOVON TRUNKS 
AUTOVON PBX ACCESS LINES 
AUTOVON PBX TRUNKS 
AUTOSEVOCOM 

NATO 
COMMERCIAL 


m= ANALOG TRUNKS 
gee DIGITAL TRUNKS 


AN/TCC-39 interfacing equipment and systems 


The two-shelter version of the switch is con- 
figured in 600- and 300-line versions and 
includes the space division switching group (up 
to a maximum of four), time division switching 
group (up to a maximum of four), a common 
equipment group, call service position, central 
processor (with peripherals); special circuits 
group, operator/maintenance position, and the 
power subsystem. 

Dual environmental control units and cable 
reels are carried on a separate pallet. 

A non-expandable 300-line circuit switch 
includes the same family of subsystems with 
three interchangeable matrices ina single S-280 
shelter. 

The equipment has been designed and will be 
tested to the environmental requirements of 
MIL-STD-810B. 


TECHNICAL SPECIFICATION 

Dial tone delay: <’es 

Traffic: 180 erlangs 

Call rate: 5000-7500 in busy hour 
Blocking: <1 call in 1000 

Cross office connection: <0.5s 
Number plan: 7- or 10-digit 
Precedence: 5 levels 

Abbreviated dialling: 3- or 4-digit 
Routeing: primary plus 5 alternates 
Availability: 0.9999 

Analog bandwidth: 108kHz 
Digital rates: 16 and 32kb 

Error protection: up to 0.1% (random (ber), 
also 5% burst to 20% ber) 

US ARMY STANDARD S-280 SHELTER 
Height: 11 ft (3.35m) 

Width: 7 ft (2.1m) 

Depth: 7 ft (2.1m) 

Weight 

(switching shelter) 73681b (3338 kg) 
(control shelter) 6500!b (2948kg) 
(S-280 shelter) 8467 |b (3837 kg) 


Power 

(switching shelter) 7218W 
(control shelter) 5083 W 
(S-280 shelter) 7898 W 


AN/TTC-39 circuit switch under test 
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AN/TYC-39 message switch 

The message switch, AN/TYC-39, in 25- and 
50-line versions, provides the store and forward 
capability of receiving and delivering message 
traffic for both dedicated and switched sub- 
scribers in tactical and strategic (Autodin back- 
bone) environments. Subscribers can be from 
strategic (R), tactical (U) and intelligence (Y) 
communities using Janap 128; ACP127 and 
ACP127 modified formats, operating in Autodin 
modes | toV, and also in Tri-Tac mode VI when in 
conjunction with a data adapter. 

The message switch utilises a 4- to 
7-character alphabetic routeing indicator for the 
R and U community and a 6- to 7-character 
alphabetic routeing indicator for the Y commun- 
ity, providing for both individual and collective 
routeing. 

Messages are processed in less than eight 
seconds, with message queueing determined 
by six levels of precedence. Service messages 
are transmitted to the message originator in 
response to a message header error, for data 
channel testing or to acknowledge receipt of 
Mode II messages. 

Combined reference and journal files are 
contained on short and long history tapes. 
Messages may be traced and retrieved for up to 
30 and 10 days respectively. 

Message traffic is stored (on intercept tape) 
for deferred delivery when immediate delivery is 
not possible. A temporary in-transit storage 
overload condition during peak traffic periods is 
relieved by overflow tape storage. 

The message switch maintains absolute 
accountability of all message traffic accepted 
by the switch. When a failure necessitates 
restarting the system, a journal balance will be 
performed to guard against loss of a message 
by the switch. The message switch will protect 
against loss, faulty transmission or misrouteing 
of messages by detecting equipment failure or 
transient error condition. 

Provision is made to recover automatically 
from a failure of the processing equipment. 
Automatic equipment reconfiguration and 
redundant storage of software programs allow 
resumption of normal message processing 
functions in a matter of seconds. Message 
retrieval capabilities provide for recovery of 
those messages which were not delivered. 


Time division switch trunks, space division 
switch trunks and dedicated lines terminate on 
the message switch. 

The message switch provides storage to 
ensure message integrity when the message 
switch equipment is degraded. Four categories 
of message storage are provided by the mes- 
sage switch: intransit (disc), intercept, overflow, 
and history (tape). 

Redundant L3050 processors with 131 000 
words and core memory are provided for mes- 
sage processing and standby processing. 
Message switch software is organised into on- 
and off-line programs. On-line programs have 
17 modules in four groups, whereas the off-line 
programs have ten modules in four groups. 

There are four functional areas of operator 
interaction with the operational program which 
have been implemented with visual display 
units, keyboards, magnetic tapes and line 
printer units. 

The 25- or 50-line message switches require 
two S-280 shelters and an auxiliary pallet con- 
taining environmental control units and cable 
reels. Included in the communications interface 
shelter are the modems, time division interface 
group, patching, line termination units, com- 
munication interface processor, tty; and a power 
subsystem. Housed in the message processing 
shelter are the automatic data processor and 
memory, random access storage units (two), 
magnetic tape transports (eight), vdu/kbs 
(three), high-speed printers (three), and a power 
subsystem. 
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600-LINE CONTROL SHELTER 


ROADSIDE ELEVATION 


CURBSIDE ELEVATION 


AN/TTC-39 300-line single shelter circuit switch 


TECHNICAL SPECIFICATION 

Average message processing time: 2s 
Output bit error rate: <10'° 

Misrouteing: <1 x10’ messages 

Loss in or no transmission: <1 x10° mes- 
sages 

Peak throughput (50 lines): 81 million charac- 
ters per day 

Maximum message length: 44 000 characters 
In-transit storage (for 2400-character mes- 
sage): 2500 

Routeing indicators: 4—7-character 
Availability: 0.9999 

Message retrieval 

Flash, critic and ecp less than 24h old: 7 
minutes 


All other messages less than 24h old: 
15 minutes 

All traffic over 24h old: 30minutes 
Routeing indicators 

(R and U community) 50 

(Y community) 500 

Security levels: 8 

Precedence levels: 6 

Data rates: 45-16 000bd 

Cis 

(weight) 7000Ib (3175kg) 

(power) 4.5kW 

Mp shelter 

(weight) 7000Ib (3175kg) 

(power) 6kW 


OPERATIONAL SPECIFICATION 

The equipment has been designed and is being 
tested to the environmental requirements of 
MIL-STD-810. 

Of nine AN/TTC-39 circuit switches on con- 
tract, seven have been delivered to the Tri-Tac 
Joint Developmental Test Program at Ft 
Huachuca, Arizona. One switch has been 
retained as a glass case model at GTE Sylvania, 


AN/TTC-38 Automatic Telephone 
Central Office 


The AN/TTC-38 is an interim four-wire broad- 
band, electronic switching facility designed for 
use as a combined direct subscriber access 
switch/tandem network switch for tactical milit- 
ary environments. It replaced the TTC-25 in 
1974 and remains in service until the TTC-39 
Tri-Tac switch becomes available. It uses solid- 
state switching elements and redundant 
stored-program processors. Mounted in a 
transportable S-280 shelter, it serves 300 or 600 
universal line/trunk broad-band terminals. 
Adapters are provided to interface with Autovon 
common carrier, and existing military communi- 
cations facilities. The information bandwidth 
between any pair of standard terminals is suffi- 
cient to switch digital signals in excess of 
50kilobit per second for secure voice and other 
data services. Subscriber features include five 
levels of precedence/pre-emption, progressive 
and pre-programmed conferencing, automatic 
call-forwarding, hot-line services, line/trunk 
hunting/grouping and operator services. Tan- 
dem network features include automatic alter- 
nate routeing, line load control, itinerant sub- 
scriber services, and tech control facilities. 


TECHNICAL SPECIFICATION 
Interface 

Switchboards 

SB-22 

SB-86 

SB-3082 

SB-3614 

AN/TTC-7 

AN/TTC-25 

AN/TTC-28 

AN/TTC-30 

AN/TTC-31 

AN/TTC-32 

AN/TTC-38 

AN/TTC-39 

Telephone sets 

TA-43 Ringdown 

TA-341 DTMF 

TA-236 Dial 

TA-312 Ringdown 
TA-720 DTMF 
Commercial telephones 
Other 

Autovon pbx access lines 
Converters 

CV-1918 

CV-1919 

CV-1548 

CV-2875 

CV-6709 

Commercial exchanges 
Satellite tone-burst trunks 
Special circuit adapters 
(20Hz, 2-wire ringdown lines/trunks) common 
battery lines sf dial trunks 
(1600 Hz, 4-wire ringdown lines/trunks) Autovon 
access lines 

De closure lines 

Traffic handling capability (0.001 grade of 
service) 

(300 lines) 100 erlangs 
(600 lines) 180 erlangs 


AN/STC-1 Integrated Voice 
Communication System 


The Integrated Voice Communication System 
(IVCS) was developed by RCA under the cog- 


USA/LINE COMMUNICATIONS 


and one provided to the US Army Signal School 
at Fort Gordon, Georgia, for training. Formal 
research and development or contractor testing 
began in March 1978 and was completed by the 
end of that year. Software design code and unit 
test has been completed. 

Of the seven message switches, five have 
been delivered to the joint test programme with 
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one glass case and one training model for the 
US Army Signal School. Research and 
development or contractor testing began on two 
message switches in April 1977 and was com- 
pleted in May 1978. 


Manufacturer: GTE Sylvania, 77 A Street, 
Needham Heights, Massachusetts. 


AN/TTC-38 automatic telephone central office 


Insertion loss (at 1 kHz) 
(4-wire—4-wire) 1.2dB, max 
(2-wire-2-wire) 3.5dB, max 
(2-wire—4-wire) 2.2dB, max 
Frequency response (relative to 1kHz) 
(800-500 Hz) +1dB, max 
(500—3500Hz) +0.5dB, max 
(3.5-50kHz) +1dB, —2dB, max 
(50-108kHz) +1dB, —3dB, max 
Crosstalk (300-3500Hz): —80dB, relative to 
disturbing signal 
Envelope delay distortion (600-3200 Hz) 
(4-wire—4-wire) 25 ws max 
(2-wire-2-wire) 60 ws max 

(2-wire—4-wire) 50 4s max 
Temperature range 
(operating) 0-125°F (—17 to +52°C) 
(storage) —50 to +160°F (—46 to +71°C) 
Humidity: 0-100% 
Altitude 
(operating) sea level-10 O0Oft (300m) 
(storage) sea level-50 OOOft (15 000m) 


nisance of the Naval Ship Engineering Centre 
(6178C) and was produced for installation on 
LHA Class ships. The IVCS, called AN/STC-1, is 
the US Navy’s only qualified integrated ship- 
board voice distribution system. The AN/STC-1 


Mobility 

C-130 aircraft 

H-53 helicopter 

M-35 trunk 

Power 

(primary) 120/208 V ac 50, 60, 400 Hz 3-phase or 
28V dc 

(standby) internal dc batteries, up to 1h 
Weight 

(300 line) 60751b (2750kg) 

(600 line) 7115!b (3225 kg) 

Size: S-280 shelter 


OPERATIONAL SPECIFICATION 
Meets military requirements for tactical shock, 
bounce, vibration, drop, sand and dust, salt 
spray, fungus, rain and fording. 


Manufacturer: GTE Sylvania, 77 A Street, 
Needham Heights, Massachusetts 


operates under processor control with the high 
degree of flexibility required aboard today’s 
multi-missioned naval vessels. 

The IVCS combines the functions of the con- 
ventional intercom, sound-powered net and 
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administrative dial systems with high intelligibil- 
ity, greater reliability and simplified mainte- 
nance. The system utilises more effectively 
communications equipment, reducing the over- 
all requirement for cabling and terminals. It 
operates flexibly and is maintained by fewer 
personnel. 

There is access to the ship’s general 
announce, external radio and shore telephone 
systems and interfaces, for example, sound 
powered nets and ntds consoles can be added. 
The preset and progressive conference features 
allow participation across any or all of the stated 
interfaces. 

The AN/STC-1 is installed and operating 
aboard the LHA-1 Class ships. 

The heart of the IVCS is a stored program 
processor controlled switching centre housed in 
standard navy racks. Eacn centre has dual 
processors with automatic switchover, plus a 
switching matrix, power/power control units, 
and standby battery. Dual-centre, single-centre 
and split centre configurations are available and 
suitability and size depend on the ship’s type 
and mission. For the LHA Class, a 720-line, 
dual-centre configuration was chosen for max- 
imum protection in combat. Each centre is fully 
redundant and capable of taking over critical 
circuits should the other centre sustain battle 
damage. Both centres are identical except that 
one contains an additional semi-automatic 
switchboard for landline access in port. 

Each centre is equipped with a maintenance 
station comprising a tape reader for program 
tape loading or maintenance-test tape loading, 
a teleprinter for maintenance, status, memory 
dump and terminal table print-outs and a 
maintenance terminal with special software 
permit for on-line modifications (via normal dial- 
ling) of subscriber permits, accesses, restric- 
tions etc contained in the memory tables. 

Two basic terminal types were designed 
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SUBSCRIBER 
TERMINALS AND 
ACCESSORIES 


TRUNKS 


INTERTIES 


SWITCHING SWITCHING 
CENTER A CENTER B 
(FORWARD) (AFT) 
GENERAL TELEPHONE SHIPS 
ANNOUNCE SWITCHBOARD RADIOS 


TELCO, AUTOVON 
AND MARINE RADIO RELAY LINK 


LHA DUAL CENTER CONFIGURATION 


LHA Dual Centre AN/STC-1 configuration 


specifically for IVCS, a net terminal which pro- 
vides access to pre-assigned net circuits only 
and a push-button dial terminal which gives 
access to all authorised dial terminals and net 
circuits as well as any other authorised system 
interface (ie general announce, radio, man-on- 
the-move, sound powered nets, etc). Both ter- 
minals provide amplification, 6kKHz bandwidth 
transmission, activity indicators and variable 
face place illumination. 

There are variations of the basic terminals with 
special functions such as the dial terminal 
extension, the multi-line dial terminal, the net 
terminal extension, the call net terminal, the 


handset extension unit and the automatic dial 
terminal. The latter automatically goes off-hook 
on receipt of a ring signal. The standard louds- 
peaker, the hands-free loudspeaker, the head- 
set and the handset provide additional versatil- 
ity. Special interface circuits use standard two- 
wire push-button telephones in appropriate 
conditions. 


OPERATIONAL SPECIFICATION 
Meets MIL-E-16400 and MIL-I-983. 


Manufacturer: RCA Government Communica- 
tion Systems, Camden, New Jersey. 
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Data Transmission and Reception 


CANADA 


Multiplexer MTD-24 


Multiplexer MTD-24, a compact unit designed 
for use with the AN/GRC-103(V) radio set, com- 
bines two separate 12-channel pulse code 
modulated signal streams for transmission as a 
24-channel group occupying a bandwidth of 
less than 1MHz. Alternatively the unit can pro- 
cess a single 12-channel pcm signal to occupy 
a transmission bandwidth of only 500kHz. In 
either case the equipment also provides for 
separation and restoration of the original signals 
at the receiving end. 

It consists of an enclosed unit, comprising a 
front panel and a rear panel bolted to an 
aluminium wrap-round case, which contains 
printed circuit boards. The unit is designed to 
mount above the associated AN/GRC-3(V) radio 
set or close by, normally on a standard 19-inch 
(48cm) rack. All controls and indications are 
mounted on the front panel, while signal and 
power connections are made on the rear panel. 
Any one of three modes of operation can be 
used. The mode switch provides for selection of 
12- or 24-channel operation. Order wire facilities 
are provided with all modes of operation using 
digital techniques, with automatic switching to 
analog radio as back-up if there is a failure. 

Solid-state circuitry is used throughout with 
extensive use of micro-circuit techniques. The 
equipment meets the same stringent specifica- 
tions for environmental performance and 
mechanical handling as the associated AN/ 
GRC-103(V) radio set. 


TECHNICAL SPECIFICATION 

MULTIPLEX INTERFACE (INPUTS AND OUTPUTS) 

PCM 

(type) full width binary 

(input impedance) 91Q +10%, unbalanced 
(bit rate) 576kbps +0.01% 


(level °1') —0.4 —OV Multiplexer MTD-24 

(level ‘0') —2.2 —2.6V 

ripple (either level) +0.4V peak max RADIO INTERFACE Power input 

Timing Input (from radio) (voltage) 115V ac +10% 

(type) short duration positive-going pulses (type) quaternary (consumption) 40W max 

(frequency) 576kbps +0.01% (output impedance) 500 +10%, balanced Failure rate (mtbf): 5kh 

(pulse width at 50% amplitude) 80-150ns (load impedance) 509 +10%, unbalanced Temperature range 

(timing 50% point of positive-going edge to50% (amplitude, 24-channel) 750mV p-p +50% (storage) —65 to +155°F (—54 to +68°C) 

point pcm transition) 0-100ns leading (amplitude, 12-channel) 330mV p-p +50% (operating) —35 to +128°F (—37 to +55°C) 
(rate, 24-channel) 604.8kbd Height: 3.375in (8.6cm) 

ORDER WIRE INTERFACE (rate, 12-channel) 302.4kbd Width: 17.25in (43.8cm) 

(input and output impedance) 600Q +10%, Output (to radio) Depth: 12in (30.5cm) 

unbalanced (type) quaternary Weight: 20|b (9.1kg) 

(test level in) —10dBm (output impedance) 91Q +10%, unbalanced 

(test level out) —4dBm (load impedance) 919 +10%, unbalanced Manufacturer: Canadian Marconi Company, 

(freq response) 200Hz—2kHz +1dB ref 1kHz (amplitude) 2.0V p-p +0.4V Montreal, Quebec. 

(signalling level) OdBm +1dB (rate, 24-channel) 604.8kbd 

( (rate, 12-channel) 302.4kbd 


signalling freq) 1600Hz +8Hz 


GERMANY (FEDERAL REPUBLIC) 


Telegraph Converter TC-116A 


The Telegraph Converter TC-116A is an_ it provides independent converter/comparator Different versions of the unit are available to 
accessory unit used in fixed or mobile radio (reception) and keyer (transmit) terminals for fsk meet user requirements. It was specifically 
stations to facilitate radio tele-typewriting, and afsk applications. Full duplex operation is designed for use with military communications 
facsimile (fax) and data transmission. Basically possible as well as diversity operation. systems. 
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TECHNICAL SPECIFICATION 
Frequency range: 47-63Hz 

Input voltage: 110/220V ac +10%/—15% 
Power consumption: 30W approx 
Temperature range 

(operating) —20 to +65°C 

(storage) —40 to +80°C 

Ambient humidity: 90% at +40°C 
TELEGRAPHY DEMODULATOR 

Operating modes 

(F1) rtty up to 200bd 

(F4) facsimile up to 3600 bd 

(F9) data transmission up to 3600bd 


MA4010 High-Speed Morse Unit 


The MA4010 High-Speed Morse Unit enables 
morse messages of up to 10 minutes duration to 
be transmitted in a data burst of one-tenth of the 
time normally required. Conversely, the MA4010 
will receive incoming messages from a similar 
unit and translate these to normal morse receiv- 
ing speeds. The MA4010 thus provides a high 
degree of message security through reduced 
transmission time and the use of high sending 
speeds. The considerably reduced power con- 
sumption of the associated transceiver and 
decreased channel occupancy (providing less 
chance of detection) are additional benefits. The 
MA4010 is primarily intended for use in conjunc- 
tion with the Racal-Tacticom range of hf ssb 
manpacks. However, the MA4010 is compatible 
with most am or fm transceivers designed for 
voice operation and may be used in either 
manpack, static or mobile roles. The MA4010 is 
simple to operate, with two operating controls 
and up to date solid-state circuitry. Messages 
are stored on robust magnetic tape. The 
MA4010 can store both transmitted and 
received messages independently, enabling a 
pre-recorded reply to be transmitted when a 
message is received, and the operator can 
ensure that all messages are correct before 
transmission. The operator can play back a 
received message several times to ensure 
correct copy, a useful facility when receiving 
under high noise levels. 


TECHNICAL SPECIFICATION 

TRANSMIT MODE 

Input data: contact closure from morse key 
Input speed: up to 25wpm 

Input storage time: 10 minutes minimum 
Output speed: 10 times input speed 


RECEIVE MODES 

Input sensitivity: 30mV-2V (automatic gain 
controlled) 

Output speed: approx original recording speed 
Voltage range: 12-30V 


Data Link DTRS 


The Data Transmission and Routeing System 
(DTRS) was designed for routeing digital infor- 
mation quickly and reliably between nearby 
data sources and receivers and transmitting or 
receiving information for appropriate routeing to 
a remote DTRS centre. The system will handle 
the route high-speed data stream in both paral- 
lel and serial modes. 

The system consists of a control processor 
with standardised software, a data store and a 
set of special interface modules. 


MA4222 Teleprinter Modem 


The MA4222 Teleprinter Modem is an interface 
unit which enables a teleprinter to operate over a 
radio link or, in conjunction with MA4203 field 
line adapter unit, over telephone lines. The 
modem is capable of. full duplex or simplex 
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AFSK-TONE KEYER 
Output signals: 

Level: 10 mV to 3V (internally preset) 
Impedance: 600 balanced 


Table model 
Height 100mm 
Width 440mm 
Depth 250mm 
Weight approx 7kg 
Manufacturer: Aeromaritime Systembau 
GmbH, Munich. 


UNITED KINGDOM 


(Federal)—UK 


Frequency range: 500-3000Hz (5 selections 
possible by programmable diode matrix, 
according to customer requirements) 


19in (48cm) rack unit Din rack unit 


88mm 88mm 

483mm 440mm 

250mm 250mm 
approx 7kg approx 7kg 


High-speed morse unit 


Current: 60-170mA approx depending on 
mode selected 


The processor performs the executive organ- 
isation tasks, the multiplexing/de-multiplexing 
control and the organisation of the data into the 
right transmission structure for subsequent 
routeing. The high-speed data handled by the 
special interfaces passes directly into and out of 
the data store, which relieves the control pro- 
cessor of a considerable load. 

The DTRS has proved itself successful in the 
environment of multi-satellite communication 
and currently provides the main message 
transmission and routeing facility associated 


operation and may be adjusted for compatibility 
with the various telegraph conventions. Secure 
teleprinter operation can be provided by adding 
the audio encryption unit MA4014B. The trans- 
mit circuit of the MA4222 converts the single or 
double current telegraph signalling elements 
from the teleprinter into mark and space audio 


Manufacturer: Racal-Datacom Limited, 
Salisbury, Wiltshire SP1 2JG. 


with the ESA Multi-Satellite Support Systems 
(MSSS) at Darmstadt, West Germany, including 
the GEOS and METEOSAT Missions. Two termi- 
nals in redundant configuration are sited in the 
operation control centre, linked through mod- 
ems to a further terminal at a ground station 
50km distant. Telemetry, tele-command and 
raw image satellite data is transmitted via 40 
serial and parallel interfaces. 


Manufacturer: Plessey Radar, Weybridge, Sur- 
rey. 


tones for connection to the radio transmitter, or 
to line via the field line adapter unit MA4203. 
The modem may be directly interfaced with 
most standard teleprinters by the re- 
arrangement of connections of internal, remov- 
able, facilities plugs. These preset adjustments 
determine the frequencies of mark and space 


tones, the polarity of input and output, and local 
copy arrangements. 

Two leds indicate the reception of mark and 
space tones. In conjunction with the precision 
tuning board, when fitted, they may be used to 
tune an associated vfo controlled receiver. 


TECHNICAL SPECIFICATION 

Telegraph speed: 110bd max (optimised at 
75bd) 

Audio tone frequencies: 1000—2200Hz (mark 
and space, internally preset) 
Recommended tone frequencies 
MA4014B) 

(mark) 2125Hz 

(space) 1275Hz 

Temperature range 

(operating) —10 to +70°C 

(storage) —40 to +70°C 

Power requirements 

(via power or tevr connector) 12-32V de 120mA 
(via power connector) 100-125, or 200-250V 
ac, 47-60Hz 

Height: 220mm 

Width: 166mm 

Depth: 76mm 

Weight: 2kg 


(with 


Manufacturer: Racal-Tacticom Limited, Read- 
ing, Berkshire. 


Multi-tone Modem (CGT1070) 


General-purpose Multi-tone Modem, CGT1070, 
for use at data rates of 600, 1200, 1800, 2400 
and 4800 baud is intended for operation over hf, 
vhf and uhf radio circuits and also line circuits 
where appropriate. The modem is of particular 
advantage over long-distance circuits using a 
number of transmission media in tandem espe- 
cially where switched line networks are involved. 

The modem design philosophy is based on a 
multi-channel tone principle. This combats the 
intersymbol interference caused by multi-path 
delay distortion by reducing the transmission 
symbol rate to 75 per second and below. When 
applied to line working, the modulation scheme 
(multi-tone DCPSK with guard time) is relatively 
tolerant of group delay and amplitude distortion 
within the voice channel-bandwidth when com- 


VF Telegraph Terminal Units TT20, 
T7121 and TT22 


The TT20, T121 and TT22 are VF telegraph 
terminal units specially designed for the Royal 
Navy as part of its communications network, for 
installation on board warships and in shore 
stations. 

Twin receivers are incorporated in the TT20, 
and twin transmitters in the TT21; the TT22 
incorporates a single transmitter and a receiver. 

The twin receivers of the TT20 operate 
simultaneously and independently, using a 
common power supply. Each receiver forms 
part of a single teleprinter channel, and accepts 
a telegraph signal keyed in either the narrow- or 
wide-band frequency shift mode or the two- 


Teleprinter Terminal Unit TT18 


Teleprinter-to-line interfacing and full system 
control functions are combined in the compact 
TT18 teleprinter terminal unit. It is designed for 
naval ship or shore RATT systems, where it will 
interface between the Redifon TT20, TT21 and 
T1122 VF telegraph terminal units and most types 
of teleprinter. 

The TT18is atwo-way device, operating in the 
simplex mode into a low level line. On receive it 
accepts incoming 6-0-6 volt line signals to drive 
a low level (6-0-6 volt) teleprinter or, by means of 
a built-in converter, a high level (80-0-80 volt) 
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RECEPTION 


MA4222 teleprinter modem 


pared with more conventional techniques which 
have to use complex equalisation, especially at 
the higher bit rates. 

Up to 50 tones can be available within the 
nominal speech circuit bandwidth of 300 to 
3000 Hz for traffic and supervisory information. 
For normal requirements the number of tones for 
data transmission are from 8, 12, 16, 24 or 32. 
The tones are selected in appropriate arrange- 
ments and spacing to suit the prevailing trans- 
mission conditions and the characteristics of the 
base-band(s) being used. 

The system is implemented by the use of 
digital Discrete Fourier Transform (DFT) techni- 
ques, and acomplete modem comprises a DFT 
analyser and synthesizer pair and ancillary 
circuits for synchronization, clock, interface and 
diversity functions. Common internal digital pro- 


toned frequency exchange mode which it con- 
verts to a 1kHz keyed tone or to low level dc. 
After further conversion this signal is used to 
drive a teleprinter; alternatively a low voltage 
teleprinter may be driven direct from the TT20. 

The TT21 terminal incorporates twin trans- 
mitters and a common power supply unit, each 
transmitter unit providing a single channel 
transmission path in the VF link. Input signals are 
accepted from a teleprinter, from associated 
terminal equipment or direct from line, while the 
subsequent output modulates the associated 
ssb transmitter. 

The TT22 terminal incorporates a single TT20 
receiver and a single TT21 transmitter; the 
common power supply is the same as that used 
in the TT20 and TT21 terminals. 


teleprinter. On transmit it supplies low level dc to 
the teleprinter keying contacts and provides an 
outgoing 6-0-6 volt keyed signal to the line. 

Full system control from a single compact unit 
is a feature of the TT18. All the controls are ona 
simple-to-operate front panel, fitted with func- 
tion indicator lamps that continually display 
system status. 


TECHNICAL SPECIFICATION 

Signalling speed: 200bd max 

Power supplies: 100/125 or 200/250V, single- 
phase 48/62Hz 


cesses are time-shared without upsetting the 
flow of realtime information. 

Modules available include a _ synthesizer 
module, analyser module, frequency offset cor- 
rection module and diversity module. 


TECHNICAL SPECIFICATION 
Power consumption: 50W 
Rack mounting: 19in (48.3cm) 
Height: 7in (17.8cm) 

Depth: 14in (35.6cm) 


OPERATIONAL SPECIFICATION 
Designed in accordance with CCIR Report 
177/1 and MIL-STD-188C Section 7.3.5. 


Manufacturer: Cossor Electronics Limited, Har- 
low, Essex. 


The transmitter and receiver are completely 
independent of each other, allowing full duplex 
operation. Where necessary, external send/ 
receive switching can be provided to suit indi- 
vidual systems. 


OPERATIONAL SPECIFICATION 

Meets requirements of British Defence 
Specification DEF. 133 Class N1, excluding tests 
5 to 10 and 13. 

NATO stock numbers 

TT20 (complete) 5805-99-919-7642 

TT21 (complete) 5815-99-521-9770 

Receiver Unit (TT20, TT22) 5805-99-919-7643 


Manufacturer: Redifon Limited, London SW18 
4JQ. 


Consumption: 20VA 
Height: 70mm (234 in) 
Width: 235mm (9% in) 
Depth: 495mm (19% in) 
Weight: 8.6kg (191b) 


OPERATIONAL SPECIFICATION 
Designed to meet relevant clauses of British 
Military Specification DEF133 Table N1. 


Manufacturer: Redifon Limited, London SW18 
4JQ. 
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FSK Teleprinter Drive Unit (1529) 


The unit provides for the reception of fsk trans- 
missions with frequency shifts of 85 Hz (42.5 Hz) 
to 1100Hz (550Hz) with baud rates in excess of 
300 in conjunction with a conventional com- 
munications receiver. Output from the unit 
drives a teleprinter direct without the necessity 
for any external signalling supply. Single or 
double current working can be accommodated. 
Supplies provided are 80-0-80 volts 100mA and 
6-0-6 volts 50mA. The unit operates from either 


Telegraph Radio Adaptor (ATR/HL) 


This unit can be used with Clansman stations to 
provide a two-way teletype and data capability. 
It complies with International Telegraph Codes 2 
and 5, covering mark-space signals in audio 
tones to modulate the transmitter, and operating 


Serial Signalling System (S-Cubed) 


The Serial Signalling System (SSS, S-Cubed) is 
essentially a high-rate digital data link with high 
immunity to interference for communication 
between equipments in command, control and 
surveillance systems within buildings, ships or 
aircraft. 

S-Cubed allows a single screened twisted 
pair to transmit data at 3 million bits per second. 
With the addition of suitable multiplexing and 
de-multiplexing arrangements, this greatly 
reduces the number of separate circuits 
required in many systems, so that large and 
expensive multi-core cables can often be 
replaced by single parts. 


100 or 240 volts ac 40-60Hz and is housed ina 
rugged rack mounting assembly, rack panel 
44mm (1% inches) high. All controls and tuning 
indicators are on the front panel with power 
supply and signalling sockets on the rear. 

Tuning of a transmission is straightforward; 
two led give coarse indication and a centre zero 
meter is available for final adjustment. 


TECHNICAL SPECIFICATION 
Power supply: 100-125/200-250V ac, 40- 
60Hz approx 20VA 


in the reverse mode to receive. Wide (425Hz) or 
narrow (42.5Hz) shifts may be selected, with 
additional selection of centre frequency (425 or 
2805Hz) in the latter mode. Simplex or duplex, 
twin-channel and diversity modes may be 
selected. 

Telegraph speeds up to 100 bauds can be 


Special steps have been taken in the design 
of S-Cubed to ensure a high immunity to electri- 
cal interference and a low generation of 
interference itself to ensure safe use in 
electrically-noisy locations where conventional 
data transmission could be unreliable. It is 
equally suitable where it is essential to restrict 
radiated noise. 

S-Cubed can be used in many situations 
where large amounts of information are trans- 
mitted and received from a number of devices 
within a relatively small area. Its high data rate, 
allows a number of voice-channels to be 
multiplexed over a single link, and mixed with 
other data from analog or digital sources. 

Itis fundamentally a point-to-point system, but 
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Height: 44mm (1.75in) 

Width: 483mm (19in) 

Intrusion into rack: 150mm (5.9in) 

Case (over connections): 200mm (7.87 in) 
Weight: approx 6!b (2.7kg) 


OPERATIONAL SPECIFICATION 
Designed to meet British Defence Specification 
133 Class L2. 


Manufacturer: 
Birmingham. 


Eddystone Radio Limited, 


used and up to 750 bauds per second data rate. 
Normal voice communication and 
intercommunication facilities may be selected. 


Manufacturer: The MEL Equipment Company 
Limited, Crawley, Sussex. 


the equipment is designed to permit terminals to 
be used as repeaters so that more complex 
networks can be built up. Features of more 
conventional long distance data links, such as 
network control and the ability to recover from 
errors, Can be incorporated in the systems. 

Although the basic S-Cubed equipment does 
not include multiplexing and de-multiplexing 
facilities, since these usually vary from system to 
system itis designed to simplify their provision. It 
includes highly effective error-checking and 
built-in test and monitor functions. 


Manufacturer: Ferranti Digital 
Division, Bracknell, Berkshire. 


Systems 


UNITED STATES OF AMERICA 


Militarised Cartridge Recorder 
CR300 


CR300 is a militarised magnetic tape cartridge 
recorder which uses a sealed but removable 
standard DC300A cartridge. The recorder fea- 
tures a sealed super-pak cartridge which 
houses the DC300A cartridge, making it imper- 
vious to dust, oil, humidity, water spray, etc. 

The unit operates at a 30 ips tape speed (90 
ips search/rewind) and meets all ANSI/ECMA 
standard requirements for %-inch (6.3mm) tape 
using 1600 bpi phase encoded format. 

The basic recorder, consisting of a tape drive 
and associated electronics, readily accepts a 
super-pak cartridge suitable for operation in 
severe environments and tactical military appli- 
cations. 

The compact tape drive uses a dc torque 
motor with an integral optical encoded tachome- 
ter for precise speed control. Whenever the 
motor is stopped, a positive electrical detent is 
engaged to eliminate tape creep. 

The tape drive, designed to meet the require- 
ments of MIL-E-16400 and MIL-E-5400, can be 
mounted in any position or altitude. The assem- 
bly includes required drive and data electronics 
and can be provided with an optional system 
controller. 


TECHNICAL SPECIFICATION 

Cartridge: DC300A, ANSI X 3BS/74-4344 
Tape: 0.25in (6.3mm) wide, 1 mil thick, 300ft 
(180m) long, computer grade 

Recording density/format: 1600bpi phase 
encoded 


Number of tracks: 1, 2 or 4 

Recording head type: dual gap (read-while- 
write) with separate erase bar for each track 
Record mode: 1-, 2- or 4-track serial or 4-track 
parallel 

Storage capacity: 23 million bits 

Operating speeds: 30 ips write, bi-directional 
read 90 ips bi-directional search and rewind 
Transfer rates 

(serial at 30 ips) 48k bps 

(4-track parallel at 30 ips) 192k bps 

Power: 115V, 60Hz; 230V, 400Hz 12 or 28V dc 
TAPE DRIVE 

Temperature range 

(operating) —40 to +70°C 

(storage) —60 to +90°C 

Humidity 

(operating) O-95% non-condensing 

(storage) 0-99% non-condensing 

Altitude: 40 O00ft (12 100m) 

Height: 8'%2in (21.5cm) 

Width: 5¥2in (13.9cm) 

Depth: 8in (20.3cm) 

Weight: 8!b (3.6kg) 


SUPER-PAK 
Temperature range 
(operating) —40 to +55°C 
(storage) —60 to +90°C 
Humidity 

(operating) O-100% 
(storage) 0-100% 

Altitude: 40 OOOft (12 100m) 
Height: 1in (2.5cm) 

Width: 6% in (15.9cm) 
Depth: 6% in (15.9cm) 
Weight: 3!b (1.3kg) 


CR300 cartridge recorder 


OPERATIONAL SPECIFICATION 

Fungus: Per MIL-STD-801B, Method 508 
Vibration: MIL-E-5400, Class 2, Curve IV A 
Shock: Unit mounted without shock mounts per 
MIL-S-901C, Grade A, Type A Class 1 for 
lightweight equipment 

EMI: Per MIL-STD-461A, Class IC 

Tape Drive: Designed to meet MIL-E-16400 and 
MIL-E-5400 


Manufacturer: Miltope Corporation, Plainview, 
New York 


AN/USC-() Digital Data 
Communications System 


The AN/USG-(). system, developed under US 
Navy sponsorship, is completely compatible 
with the standard NATO naval high-speed tacti- 
cal hf/uhf digital data link. The system will be fully 
MiL-qualified and nomenclatured by the US 
Navy. 


AN/UYA-7(V) Digital Data Group 


The AN/UYA-7(V) Digital Data Group consists of 
miniaturised units which provide a half-duplex 
data terminal when used with standard radio 
frequency (hf, vhf, uhf) or land-line transmitting 
and receiving equipment. The terminal is cap- 
able of selecting either of two radio channels 
and of originating up to 1518 character alpha- 
numeric messages and certain automatic data 
requests. It will receive and print alpha-numeric 
messages, automatically respond to automatic 
data requests, store messages in its memory for 
relay if so instructed, and provide visual display 
and aural warning of a received special 
message. A fixed or variable length message 
can be transmitted. 

Provisions are made for automatically establ- 
ishing the communications link and for auto- 
matic acknowledgment of received messages. 
The AN/UYA-7(V) employs Bose-Chaurdhuri 
coding for error detection and correction. 

The terminal may be operated manually with a 
keyboard and control panel or automatically 
with an interface device by an external compu- 
ter. The output of the terminal can be displayed 
by using the photostrobe, dry process printer or 
user-supplied teletype with appropriate 
interface devices. 

The AN/UYA-7(V) employs a four-tone qfm 
(quantised frequency modulation) method with 
both time and in-band diversity, permitting data 
transmission using normal voice quality (kHz) 
circuits. 

Operation in South-east Asia, the 
Mediterranean, the Pacific area and with the 
Tactical Airlift Command has proven the 
application of the AN/UYA-7(V) in mobile and 
fixed environments to support US Army, US 
Navy and US Air Force Command and Control 
requirements. It has been used successfully 
both manually and automatically over air-to-air, 
air-to-ground, ship-to-shore, ship-to-ship and 


Militarised Magnetic Tape Transport 
System AT1161R 


The AT1161R automatic threading militarised 
tape transport offers program-free IBM2400/ 
3400 compatibility at speeds up to 130 inches 
(330cm) per second when operating at 
densities of 200/556/800 bpi NRZI or 1600 bpi 
pe. Operator handling of tape is eliminated with 
automatic tape threading and loading opera- 
tion. 
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It offers both hf uhf data communications and 
has been designed for shipboard use. 


Manufacturer: Rockwell International, Collins 
Telecommunications Products Division, Cedar 
Rapids, lowa. 


ANI/USC-() digital data link 


point-to-point paths from line-of-sight to dis- 
tance in excess of 5000 miles (8000 kilometres). 
The following ancillary devices are available. 
The auxiliary page printer interface (appi) 
interfaces the AN/UYA-7(V) with Model 28 tele- 
type printer, reperforator or equivalent. The time 
insertion unit (tiu) is a 24-hour digital clock that 
inserts time in hours and minutes on each 
AN/UYA-7(V) message. The audio quality 
monitor (aqm) gives individual or simultaneous 
audio monitoring of two radio channels. The 
control keyboard interface makes possible the 
use of a Baudot keyboard, teletype model 28, its 
transmitter distribution, or equivalent, in lieu of 
the AN/UYA-7(V) control keyboard. The signal 
buffer unit (sbu) provides the required interface 
between the AN/UYA-7(V) and a digital security 
device. The paper take-up (ptu) winds the 
printed message paper from the AN/UYA-7(V) 
printer onto a take-up reel. The external 
message adapter (ema) provides a means of 
converting and printing a message from an 
external source on the AN/UYA-7(V) teleprinter 
or an auxiliary printer. Automatic communica- 
tions controller (acc) makes possible the recep- 
tion, control and transmission of data via the 
AN/UYA-7(V) to or from an external source. 


TECHNICAL SPECIFICATION 

S/n ratio: OdB at 10°° error rate 

Data rates 

(internal modem) 50bps and 75bps 

(external modem) 75-2400 bps 

Input impedance: 150, 300 or 6000 
Transmission bandwidth: 300-3000 Hz 
Primary power: 21-29V dc at 14A 

Size: 1.6cu ft (0.04m3) 

Weight: 99|b (44.9kg) (cables and cabinets not 
included) 

Diversity: in-band frequency and time 
Message code: Fieldata. ASC11 or BAUDOT 
from external source 


The performance at 130 inches (830cm) per 
second is achieved by the use of a vacuum 
column design combined with.a power efficient, 
hybrid reel servo system. Dynamic braking on 
the servo motors provides a completely fail-safe, 
maintenance-free system. A single capstan 
drives the tape and is itself driven by alow inertia 
pe motor containing an integral tachometer, 
which controls motor speed to within +2%. 
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ANI/UYA-7(V) digital data group 


Message storage: 1518 characters internal. 
Unlimited with external store. 

Error detection and correction: 
Chaudhuri coding 

Temperature range: —54 to +71°C 
Altitude limitation: 70 OOOft (21 000m) 


Bose- 


OPERATIONAL SPECIFICATION 
Designed to MIL-1-6181D, FED STD 222 


Manufacturer: E-Systems Inc, Dallas, Texas 


The unit consists of two assemblies, the tape 
drive and a separate power supply. The trans- 
port's electronics are contained in eighteen 
removable printed circuit modules, which 
includes drive electronics, read/write amplifier, 
power supply, and built-in test equipment. Hi-rel 
integrated circuitry is used throughout the logic 
for maximum reliability. 
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TECHNICAL SPECIFICATION 

Tape speed: to 130 ips 

Rewind time: <100s 

Start time: 3.25ms max 

Stop time: 3.25ms max 

Tape format: |BM-7- or 9-channel, 200/556/800 
bpi, NRZI or 1600 bpi pe 

Tape width: Yin (1.27cm) 

Tape loading: fully automatic (no cartridge) 
Tape type: 3M777 1.5 Mil Mylar or equivalent 
Temperature range: 0 to 55°C 

Humidity: 10-95% 

Altitude: sea level—12 OOOft (650m) 

Power 

115V (1-phase 60Hz) 

200V (3-phase 400Hz) 

115V (3-phase 400Hz) 

220V (1-phase 50Hz) 

Weight 

(single-phase) approx 190Ib (86kg) 
(3-phase) approx 140|b (63kg) 

Mounting: designed to be mounted in a 19in 
(48cm) equipment rack. 


OPERATIONAL SPECIFICATION 
Designed to MIL-E-415B, MIL-E-16400, MIL-T- 
21200 


Manufacturer: Miltope Corporation, Plainview, 
New York. 


AT11617R tape transport 


Flexible Disk Drive DD-400 


The DD-400 Flexible Disk Drive is a random 
access memory device that provides over six 
million bits of on-line storage on interchange- 
able floppy disk media. Each diskette provides 
77 data tracks with up to 6400 bits per inch 
(2.54cm) data packing. Any addressable posi- 
tion on the diskette can be accessed in random 
sequence and is rapidly transferred at a peak 
rate of up to 5 times 10° bits per second. 
Recording methods can be modified frequency 
modulation or double frequency, which facili- 
tates media compatibility with IBM's 3740. 


TECHNICAL SPECIFICATION 

Recording density: 3200 or 6400 bits/in 
(2.54cm) max 

Rotation speed: 360rpm, or 167ms/rev 
Recording system: double frequency or mod- 
ified frequency modulation 

Data transfer rate: 250 000 or 500 000bps 
Access time, head movement: 6ms track-to- 
track 

Settling time: 10ms nominal 

Head load time: 16ms 

Power required 

115V ac 10%, 1-phase 47-420Hz 

(optional) 220V ac +10% 1-phase 47-420Hz or 
28V dc 

Temperature range 

(operating) —18 to +55°C 

(storage) —62 to +75°C 

Humidity: 8-95% 

Altitude 


(operating) 800-15 O00ft (240-4500m) DD-400 disk drive 

(storage) 1000-40 O00ft (800—1 200m) Depth (including connectors): 18in (45.7 cm) equipped with optional Vibration MIL-YTD-167 
Height (panel): 6in (15.24cm) Weight: 20!b (9kg) type 1 and Curve J of MIL-E-5400 

(drive) 5.44 in (13.8cm) 

Width (panel): 10in (25.4cm) OPERATIONAL SPECIFICATION Manufacturer: Miltope Corporation, Plainview, 


(drive) 8.44in (21.4cm) Shock MIL-S Shock Isolation System 901 when __ New York. 


Digital Message Entry Device 
(DMED) 


The Digital Message Entry Device (DMED) pro- 
vides a means to enter and retrieve digital 
alpha-numeric information in a free format style 
over many types of communications systems. 
Weighing just over 2 pounds (0:91kg), the 
DMED occupies only 51 cubic inches 
(835.7cm8). It is a hand-held, self-contained 
unit. 

The digital display consists of 16 alpha- 
numeric led characters, presenting the 
message in scroll form. The status display 
consists of six led indicators, five of which are 
under software control. The keyboard includes 
32 keys, each with an alpha-numeric value or 
functional meaning by software tables. A wide 
range of interface requirements may be met 
through the use of internal switch and strap 
options which alter the control and electrical 
data forms available on the ten pins of the 
external connector. The DMED may be supplied 
with charger, carrying case and cables. 


TECHNICAL SPECIFICATION 

Display: 16 alpha-numeric led characters, pre- 
senting message in scroll form 

Message memory 

1020 characters 

(transmit) 510 characters 

(receive) 510 characters 

Keyboard: 32 keys on 0.5in (12.7mm) matrix 
centres 

Status display: 6 led indicators 

Technology: cmos micro-processor based 
Input/output 

synchronous 

Serial (digital) 

fsk modem available (two-tone) 

Speed (transmit and receive) 

(with modem) 150, 300, 600, 1200bps 
(base-band) 150, 300, 600, 1200, 2400, 4800, 
9600, 19200bps 

Type of code 

ASC11, 6 bit 

Odd, parity 

1 start bit, 2 stop bits 

Type of message entry format: free format 
from available character set 

Keyboard entry: standard typewriter alpha- 
numerics and punctuation 

Packaging: hand-held, self-contained 
Volume: approx 51 in’, (835.7 cm%) 

Weight: 2!b (0.91 kg) 

Full edit 

change or delete any character in output 
message insert any number of characters 
Re-read input or output message as many times 
as needed 

Message may be scrolled across display at 
several speeds selectable on keyboard and 
may be stopped any time, then restarted, con- 
tinued, cleared or reverse directions. 
Burst transmit and receive 
Acknowledges both correct and 
messages (switch option) 

Message registers may be cleared separately 
Display cleared separately 

Edit cursor can be positioned as desired 
Status display options 

Low battery 

Memory overflow (output) 


incorrect 


AN/AKT-21 Telemetry Data Trans- 
mitting Set 


The AN/AKT-21 Telemetry Data Transmitting Set 
consists of a vhf power amplifier, transmitter, 
mixer amplifier, ten subcarrier oscillators and a 
power supply/calibration network. The ten sco's 
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Digital message entry device (ODMED) 


“44 <. % 


DMED in operation with AN/PSC-1 and satellite antenna AS-3241 


Edit mode or acknowledge 
Shift mode 

\llegal operation 

Receive 


and mixer amplifier are of identical plug-in, 
standard size modular construction. This tele- 
metry system is of the fm/fm type where the 
subcarriers are frequency modulated by the 
source of intelligence (0 to 5 volts dc) and where 
the subcarriers in turn frequency modulate the rf 
carrier. The set includes a built-in three-point 


i 


Manufacturer: Cincinnati Electronics Corpora- 
tion, Cincinnati, Ohio. 


calibration check at O, 2.5 and 5 volts de input to 
the sco’s and a 5 volts dc regulated transducer 
power supply. The transmitting set is tunable 
over 44 rf channels by changing crystals. 

The AN/AKT-21 is intended for use in QT-33 or 
BQM-34A & E targets in order to provide data 
facilitating remote-control of these targets. 
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TECHNICAL SPECIFICATION 

Frequency range: 44 channels, 225-260 MHz 
Mtbf: 19h under field test level conditions 
Operating life: at least 270h at environmental 
extremes 

Modular construction 

10 subcarrier oscillators 

mixer amplifier 

transmitter 

power amplifier 

power supply/calibration network 

Input power: 28V +10% dc, 8A max 
Frequency stability: +0.01% of carrier 
frequency when 100% mod by subcarriers 

Rf output 

(with antenna vswr from 1:1 
minimum 

(into 50 resistive load) 25W minimum 
+1.5dB variation (18-35 W) under environment 
conditions and input power variation of +10% 
Temperature range 

(operating) —54 to +71°C 

(storage) —54 to +95°C 

Altitude operating: 0-70 OOOft (21 000m) 
Height: 3.6in (8.9cm) 

Width: 7.5in (19cm) 

Length: 11.12in (28.1cm) 

Weight: 10!b (4.5kg) 


to 2:1) 20W 


AN/ACQ-5 Data Terminal Set 


The AN/ACQ-5 is a multi-mode communications 
unit that provides an important part of a digital 
data or digitised voice link between air-to-air, 
air-to-ground, or ground-to-ground terminals in 
either fixed or mobile configurations. It performs 
data conversion, error detection and correction, 
control code recognition, and implements the 
two-way transfer of data between the radio 
equipment and either the voice-processing 
terminal equipment or the tactical computer. 
The AN/ACQ-5 consists of three units: converter 
control CV-2528/ACQ-5, control monitor 
C-7790/ACQ-5 and power supply PP-6140/ 
ACQ-5. The modem is a modulator/demodulator 
that employs digital processing techniques in 
place of the analog processes normally used to 
generate, modulate, filter and demodulate 
parallel fdm data channels. 

The converter control performs digital analys- 
ing and processing required during the two-way 
transfer of data between the modem and the 
computer. During operation this digital unit 
generates command and control signals, 
generates and recognises control codes, 
detects and corrects data bit errors, and 
generates parity bits for insertion into the outgo- 
ing data. 

It is operated through an external interface 
provided by the computer. Data is transferred 
serially using established interrupt, request, and 
acknowledge procedures. 

Extensive use of digital integrated circuits has 
made possible the use of advanced packaging 
techniques and reductions in size and weight. 


TECHNICAL SPECIFICATION 
TRANSMIT SIGNAL OUTPUT 
Bandwidth: 2750Hz 
Impedance: 600 balanced 
Level: 0dBm +3dB 


RECEIVE SIGNAL INPUT 
Bandwidth: 2750Hz 

Impedance: 600 balanced 

Level: 0dBm +3dB 

Dynamic range: >42dB 

Reference frequency stability: 1x10~® per 
24h between —55 and +75°C 

Data rates: 1200 and 2400bps 


Operating modes: usb, Isb, or diversity recep- 
tion, 16-tone operation 

Modulation: dpsk (differential phase shift key- 
ing) 


DATA TRANSMISSION 


> 


CALIBRATE 


AND RECEPTION/USA 


AN/AKT-21 data transmitting set 


OPERATIONAL SPECIFICATION 
Transmitting set: MIL-T-24015B(AS) 
Environmental EMI: MIL-E-5400, MIL-1-6181 
Reliability: MIL-R-22973, MIL-STD-781 
Telemetry standards: MIL-STD-422 

Service conditions: MIL-E-5400 class 2 


Vibration: 10g to 500Hz per MIL-E-5400 curve 
IV, figure 2. 


Manufacturer: Edmac Associates 
Incorporated, East Rochester, New York. 


AN/ACQ-5 data terminal set 


Power requirements 

(basic power) 115V ac, 400Hz single-phase, 
500VA 

(oscillator) 28V dc, 23VA 

(control monitor lamp power) 18V dc, 32.5VA 
(panel illumination power) 5V ac, 1.2VA 


Cooling: forced air by integral blower 
Control! monitor panel 
(remote) C-7790/ACQ-5 


Height 7.5in (19cm) 
Width 5.8in (14.8cm) 
Depth Qin (22.8cm) 
Weight 9.6lb (4.3kg) 


Total weight: 65.6!b (29.7kg) 


OPERATIONAL SPECIFICATION 

Meets MIL-E-5400J for Class 1 equipments 
Meets MIL-l-6181D-2 for radio frequency 
interference 

Data interface meets MIL-STD-188B 
Manufacturer: GTE Sylvania, Needham 
Heights, Massachusetts. 


Modem data control 


Power supply 


CV-2528/ACQ-5 PP-6140/ACQ-5 


19.7in (60cm) 18.7in (47.5cm) 
7.5in (18.9cm) 3.6in (9cm) 
7.6in (19cm) 7.6in (19cm) 


33.5Ib (15.1kg) 22.5lb (10.2kg) 


AN/ASW-27 Digital Data 
Communications Set 


Developed in the early 1970s, the AN/ASW-27, 
in conjunction with a uhf transceiver serves as 
the controlled terminal (airborne) in the AN/ 
USC-2 time division data link system. One-way, 
two-way or up to 3500 uhf channels give high- 
speed digital data communication on a single 
frequency between a control terminal and one of 
many tactical aircraft. The AN/ASW-27 is 
designed specifically for interface flexibility, and 
aircraft installation costs, size and weight have 
been minimised. The equipment provides 
automatic carrier landing (acl), precision course 
direction (pcd), traffic control and single and 
multiple target intercept vectoring missions. 
Additionally, processing capabilities for new 
messages to allow performance of other mis- 
sions are included. The AN/ASW-27 receives 
and transmits digital data through the associ- 
ated uhf set, processes and converts this data 
for direct use by and input from aircraft displays, 
instruments, sensors, analog and digital com- 
puters and weapons system. 

AN/ASW-27 consists of the data link conver- 
ter, CV-2441/ASW-27, the converter control 
C-7598/ASW-27, and the mount MT-3965/ 
ASW-27. The converter contains all circuitry for 
processing of control messages to and reply 


AN/UGC-73(V)1 Forward Area 
Reperforator, Tele-typewriter 


The AN/UGC-73(V)1 reperforator tele-typewriter 
bridges the gap between five-level Baudot 
communications systems and eight-level (nine- 
level expansion) ASCII data networks with a 
plug position and two adjustments. It can 
operate as an independent typing reperforator, 
or as a slave device in a clock sharing system. 
The operating controls are on the front panel and 
the system controls are arranged on the punch 
chassis within the transmit case, which is 
accessible on slide rails. 

This is the first reperforator, tele-typewriter 
which is militarised for tactical usage. 


TECHNICAL SPECIFICATION 

Type of installation: table or rack mounting, 
sending by direct wire, carrier, or radio-teletype, 
on serial basis 


FSK Demodulator Model 1200A 


The Model 1200A is a frequency shift tone 
demodulator for use in radio teleprinters. There 
is good performance for signals derived from 
the hf radio band due to the use of the decision 
threshold computer (dtc) technique. This 
patented technique has been designed to com- 
bat the effects of frequency selection fading and 
provides the equivalent of diversity performance 
with a single antenna/receiver/demod set-up. 
No separate diversity combiner or comparator 
unit is required. 

The model 1200A is modular and solid-state 


AN/FGC-20, AN/FGC-21, AN/FGC- 
64, AN/FGC-66, AN/FGC-67, AN/ 
UGC-4, AN/UGC-29 and TT-259/FG 
Tele-typewriter Terminals 


These tele-typewriter sets comprise a keyboard 
transmitter and page printing receiver mounted 
ona table. The table supports the tele-typewriter 
ata convenient height and provides storage and 
a feed chute for fanfold paper. The keyboard 
can be removed and minor electrical changes 
performed to convert the equipment to a 
receive-only printer. The equipment is installed 
in fixed stations and mobile communications 
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messages from the aircraft containing the set. It 
also contains the digital-to-analog and analog- 
to-digital converters to effect interface with the 
aircraft avionics system, and circuitry to com- 
pute and convert error quantities for display and 
coupling to the flight control system. 

The system’s control or an integrated com- 
munication control allow the operating mode of 
the converter to be controlled from the cockpit. 
The mount allows the converter to be easily 
disconnected so that it can be attached to the 
aircraft air conditioning system, if required. 

The set is being procured for F-14 aircraft by 
the US Navy and this is expected to continue into 
the 1980s. 


TECHNICAL SPECIFICATION 

Messages capabilities: processes all control 
and reply messages 

Digital outputs: serial and parallel output for all 
control messages including decoded labels 
and discretes 

Digital inputs: serial and parallel input for any 
external reply message 

Analog outputs: all data quantities in control 
messages C3, 5, 6, 9, 18, 19. Internally com- 
puted errors for C3, 5, 19 command quantities 
Analog inputs: all data quantities for reply 
messages RO and R1. All quantities for com- 
puted errors 


Tape width: %-, 1-. or 1¥%-in (22.2, 25.4, or 
28.5mm) 

Power requirements: 60W 

Voltage 

(dc) 26 +4V 

(ac) 115 or 280V +15% 50, 60, or 400Hz +5%; 
single-phase 

(continuous) up to 36V dc 

(transients) 15-100V dc 

Temperature range 

(operating) —25 to +125°F (—31 to +51°C) 
(storage) —65 to + 155°F (—53 to +68°C) 
Altitude 

(operating) 10 OO0Oft (3048m) 

(storage) 50 OOOft (15 200m) 

Humidity: 100% up to 85°F (29°C) 
Immersion: 3ft (0.9m) in water 

Height: 7in (17.7cm) 

Width: 6in (15.2cm) 

Depth: 20in (50.8cm) 

Weight: approx 45!b (20.2kg) 


with all components mounted on printed circuit 
cards. All parts and modules are easily acces- 
sed by removing the top cover. Frequency 
determining networks are mounted on small 
plug-in sub-assemblies so that operating para- 
meters may be easily changed. 


TECHNICAL SPECIFICATION 

Input impedance 

(balanced and isolated) 6000 

or 10KQ, 

(high input Z) up to 100K © on special order 
Input signal: 0dBm on/off keyed (cw) or audio 
fsk tones available in 400-3500 Hz range 


vans to operate on a full-or half-duplex basis 
over dc wire lines, carrier or radio systems. The 
set can be used to transmit, monitor and receive 
coded signals, and produce typed text on 
multiple copy paper at predetermined standard 
operating speeds between 60 and 100 words 
per minute. Certain models are precision- 
controlled for operation at the specified stan- 
dard baud rates. Alternate gear sets are avail- 
able to facilitate speed changes within this 
range. They can be adapted readily at installa- 
tion, or thereafter, to ttansmit and receive neutral 
or polar signals, directly, without the need for 
intermediate line relay equipment. 


End item procurements can include or 
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Error checking: parity check in accordance 
with WR-28 including external override. Automa- 
tic format and transmission of R1 reply with 
encoded discrete 30 on message reject 
Weight 

(converter) 20Ib (9kg) 

(control) 1lb (0.4kg) 

(mount) 3lb (1.3kg) 

Volume 

(converter) 770cu in (12 618cm$) 

(control) 40cu in (655cms) 

(mount) 140cu in (2294cm) 

Shock and vibration: 30g shock, 10g vibration 
per MIL-E-5400 with no isolators 
Temperature range: —55 to +71°C no cooling 
air 

Altitude: 0-70 OO0ft (21 300m) 

Humidity: to 100% per MIL-E-5400 Class II 
equipment. Operation to +95°C (Class III) with 
external cooling air 

Mtbf: 2000h per MIL-STD-781 Test Plan III 
Emi: meets requirements of MIL-I-6181 
Power: 115V ac, 400Hz single-phase, 80W 


OPERATIONAL SPECIFICATION 

Message transmission standards: complies 
with USC-2, NATO Link 4A, 3CS Pub. 10 
TADIL-C and WR-28 Specifications 


Manufacturer: Harris Electronic Systems, Mel- 
bourne, Florida. 


OPERATIONAL SPECIFICATION 

Rain: 5in (12.7cm)/h for 25 minutes. 12in 
(30.4cm) for 5 minutes 

Wind: 40mph (64km/h) for 15 minutes 
Sand/dust: 100-300ft (30-90m) per minute; 
concentration 0.39 per ft? (0.028m%) for 28h 
Salt/fog: passed without need for special 
enclosures or covers 
Vehicular bounce test: 
peak of 7.59 

Munson road test: jeep installed, over the coarse 
washboard, belgian block, radial washboard 
and single corrugation courses. 

Ballistic shock (MIL-S-901) survived when 
hard-mounted to test bed 3 blows of a 400Ib 
(180kg) hammer from 1, 3, and 5ft (0.3, 0.9, and 
1.5m) in each of 3 mutually perpendicular 
planes. 


random acceleration 


Manufacturer: Kleinschmidt Division of SCM 
Corporation, Deerfield, Illinois. 


Baud rate: standard tty rates up to 300bd, 
depending on frequency shift 

Power requirements: 115/230V ac, +10%, 
50-400 Hz; 10W (w/o options) 

Height: 134in (4.4cm) 

Width: 19in (48.3cm) 

Depth: 17in (43.2cm) 

Weight: approx 7¥2|b (3.4kg) 


Manufacturer: Frederick Electronics Corpora- 
tion, Frederick, Maryland. 


exclude keyboard, table, dc power supply or 
interchangeable type characters, and can 
specify ac or universal motors. The table is 
human-engineered to support the tele- 
typewriter at a comfortable operating height. It 
also provides storage and a feed chute for 
fanfold paper. 

The dc power supply is a self-contained, 
plug-in minor component. It contains a patch- 
board which accepts ac inputs ranging between 
95 and 125 volts, and between 190 and 250 
volts, and delivers ac output to the tele- 
typewriter motor, and dc outputs for signal line 
battery. If weight is a factor and signal line 
battery can be provided by some other source, 
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the dc power supply is removed; spring-loaded 
contacts automatically switch the motor into 
circuit with the ac supply. 

When interchangeable type is specified, the 
type basket installed in the equipment can be 
readily removed and replaced. 

Equipments feature automatic carriage return 
and line feed, figures “H’” motor stop control, 
local contro! for letters and carriage return, and 
repeat key operation of all characters and func- 
tions. 


TECHNICAL SPECIFICATION 

Power: 150W 

(regulated 60Hz single-phase) 115V ac 
(unregulated 50-60Hz, single-phase) 
125V ac 

(regulated and unregulated, single-phase) 95- 
125 and 190-260V ac 

Paper capacity: friction fed standard single roll 
and multi-copy sprocket fed fanfold forms, 8¥2in 
(20cm) wide 


105- 


SatCom Modem OM-43/USC 


A modification of the AN/UCA-2 SatCom modem 
developed previously by EC! for the US Navy, 
this psk modulator/demodulator boasts a multi- 
ple data rate ranging from 75 to 9600 bits per 
second. The OM-43/USC modem group, con- 
sisting of the modem (MD-905) and control 
indicator (C-9219), is capable of operating with 
the LES-6, TacSat-1 and satellites planned for 
the future. 

Data inputs from terminal equipment are pro- 
cessed by the group. A 70 MHz psk modulated if 
signal output is provided to the radio transmitter. 
The modulated if signal from the radio receiver is 
demodulated and data is returned by the group. 
There are data outputs and a receive bit timing 
clock output, for use by the terminal equipment. 
A 1MHz signal input from an external frequency 


Time-Diversity Modem 6027 Series 


The Modem 6027 equipment is intended to 
overcome the effects of signal fading and impul- 
sive noise interference encountered on radio 
circuits used to transmit teleprinter information. 
When there are surplus data channels in a 
teleprinter data multiplexer, the radio-teletype 
character error rate can be greatly reduced by 
using the surplus capacity to transmit redundant 
information. The modem 6027 employs up to 
eight-fold redundancy to give it immunity to 
circuit drop-outs and noise bursts of up to 
several seconds duration. The technique 
achieves considerable error-rate reduction on 
difficult hf radio circuits; however the device is 
applicable to any circuit for which either the 
transmission loss, the noise, or both, are time 
variable. The modem 6027 has a meter which 
indicates the residual error rate to warn the 
operator of unacceptable or deteriorating circuit 
conditions. The equipment operates with sync- 
hronous or non-synchronous data, clear or 
encrypted, at rates up to 100 bits per second. 

The equipment consists of a data encoder for 
use at the transmitting location and an error- 
reducing processor at the receiving site. Data 
signals applied to the modem 6027T produce 
eight, parallel, data outputs, each operating at 
the input data rate. These output signals are 
applied to available multiplex data channels (at 
least three channels are required) for transmis- 
sion over the radio circuit. Data received over 
the radio channels are applied to the corres- 
ponding receive inputs of the modem 6027R 
unit, which combine them and generate an 
output signal. A full-duplex unit, modem 6027, is 
also available for use at each terminal of a 
full-duplex radio circuit. The system operates 
without adjustments, controls, or operator atten- 
tion. Circuitry is solid-state for low-power con- 
sumption and reliability, and the unit is intended 
for rack mounting with input/output connections 


DATA TRANSMISSION AND RECEPTION/USA 


Temperature range 

(operating) +32 to +132°F (0-55°C) 

(storage) —80 to +160°F (—62.2 to +71°C) 
Altitude 

(operating) 15 OOOft (4500 m) 

(storage) 40 OOOft (12 000m) 

Print symbols: English standard communica- 
tions, or weather, or interchangeable 

Finish: semi-gloss gray per MIL-E-15090 


Tele-typewriter set 


Height 38% in (97.1cm) 
Width 18% in (47.5 cm) 
Depth 22% in (56.2cm) 
Weight 87 |b (39.4kg) 


OPERATIONAL SPECIFICATION 
Manufactured to MIL-T-11749D 


Manufacturer: Kleinschmidt Division of SCM 
Corporation, Deerfield, Illinois. 


standard is needed for the group’s operation. 
Modulator carrier keying is provided by either a 
transmit command or transmit output key from 
the terminal equipment. 

In the simplex mode, a transmit command 
input also causes the demodulator to be muted. 
Transmit timing may come from a terminal 
equipment clock input or an internal clock 
output routed to the equipment. 

A self-test modem key input from terminal 
equipment causes the group modulator output 
to be looped back to the demodulator input for 
self-testing. 

The control indicator functions include trans- 
mit and receive channel selection, data rate, 
duplex or simplex operating modes, and blank- 
ing disable. Function indications include 
search, signal acquired and transmit ready 
routed from the modem to the control indicator. 
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Send/receive 
tele-typewriter 
11% in (28.5cm) 
17¥ein (43.4cm) 

20%/16in (52.2cm) 

54 |b (24.4kg) 


Receive-only 
tele-typewriter 
11% in (28.5cm) 
17¥ein (43.4cm) 
16% in (42.4cm) 

44|b (19.9kg) 


TECHNICAL SPECIFICATION 

Operating modes: full duplex or simplex 
Modulation: psk or differential psk 

Data rates: 75, 300, 1200, 2400, 4800, or 
9600bps 


. Channels: 70 or 70.025MHz 


Temperature range 

(operating) —40 to +55°C 

(storage) —62 to +75°C 

Relative humidity: 0-95% 

Input power: 103.5-126.5V ac, single-phase 
47-420Hz, 200W max 

Frequency standard: 1 MHz with 1x 107 stabil- 
ity 

Weight (max) 

(modulator/demodulator) 50Ib (23kg) 
(control-indicator) 5lb (2kg) 
Manufacturer: E-Systems 
Petersburg, Florida. 
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6027 modem 


available at a front-panel jack field and at a 
connector on the rear of each unit. 


TECHNICAL SPECIFICATION 

Data rates: 110bd (150wpm) or less; transpar- 
ent to data rate or encoding 

Fading and noise bursts: error-free output for 
total radio circuit fade or noise burst of up to 3s 

Transmission delay: 7s 

Controls: power on/off switch 

Individual channel on/off switches (receive 
equipment) 

Connectors 

(front panel) switchcraft MT-JAX 0.21 in (5.3mm) 
diameter telephone jacks 

(rear panel) Amphenol Astro 348 40E 14-37S1; 
mates with 348 46E14-37P1 

Interface options 

Low-level polar (+6V) in accordance with E1A 
RS-232C or MIL-STD-188-100 

High-level 20/60mA neutral in accordance with 
MIL-STD-188C 

High-level 20mA polar in accordance with 
MIL-STD-188C 

1275Hz +42.5Hz tones per MIL-STD-188-100 
Switchcraft ‘“tini-telephone” 0.173in (4.3mm) 
diameter jacks 

External battery required for all high-level inter- 
faces 

Power: 115/230V ac +10%, 47-440Hz, 60W 


Temperature range 

(operating) O-50°C 

(storage) —62 to +71°C 

Relative humidity 

(operating) up to 85% 

(storage) up to 96% 

Vibration 

(5-15Hz) 1.5mm (0.06in) 

(15-25Hz) 1.0mm (0.04 in) 

(25-55 Hz) 0.5mm (0.02in) 

Shock: total of 18 shocks, in 3 planes, of 15g 
from an 11 +1ms sawtooth 

Altitude: sea level-12 000ft (3650m) 19in 
(48cm) of mercury. 

Height: 3/2in (7.9cm) 

Width (hardware included to adapt to 19in 
(48cm) rack): 16% in (42.5cm) 

Depth (rear of front panel to rear of back panel): 
15% in (39.8cm) 

Weight: 24|b (11kg) 

Typical multiplex systems to which 6027 is 
applicable 

Northern Radio 7048, 235, 230, 229 (AN/UCC- 
1D(V), AN/UCC-3(V)3, AN/GCC-5,6, AN/FGC- 
29). 

Coherent Communications FDMA/FDMT (AN/ 
GTE) Lerkunt 25D System (AN/FCC-72) AN/ 
FGC-61. 

Manufacturer: BR Communications, 
nyvale, California. 
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Time-Diversity Modem 6028 Series 


The Modem 6028 time diversity modem reduces 
the effects of fading, impulsive noise and 
interference encountered on radio teleprinter 
circuits. The unit is self-contained and requires 
the use of a standard voice channel. It employs 
seven-fold frequency redundancy and seven- 
fold time redundancy to achieve immunity to 
Circuit drop-outs and noise bursts lasting up to 
several seconds. The technique achieves sub- 
stantial error-rate reduction on difficult hf and 
troposcatter radio circuits; however the device 
is applicable to any circuit for which either the 
transmission loss, the noise, or both are 
frequency and/or time variable. A meter on the 
model 6028 indicates residual error rate and 
warns the operator of unacceptable or 
deteriorating circuit conditions. Individual 
channel lights provide a qualitative indication of 
bit error rates on each channel. The equipment 
operates with synchronous or non-synchronous 
data, clear or encrypted, at rates up to a 
maximum of 75 bits per second. 

The equipment consists of a data encoder/ 
tone modulator for use at the transmitting loca- 
tion and a demodulator/error-correcting pro- 
cessor at the receiving site. Teleprinter data 
applied to the model 6028T results in the 
generation of a frequency-shift-keyed, audio 
tone ensemble for transmission over the voice 
bandwidth radio circuit. The ensemble consists 
of seven crystal-derived fsk tones, each of which 
is modulated in the same way as the input data 
stream but the data stream is delayed by integer 


AN/UGC-120A Radio Tele- 
Tele-typwriter Set 


The AN/UGC-120A is a_ solid-state, self- 
contained, ruggedised full duplex communica- 
tions terminal with memory. It provides a light- 
weight, hard-mounted, full size tele-typewriter 
for aircraft, shipboard, fixed and mobile installa- 
tions. 

The AN/UGC-120A consists of a page printer, 
keyboard control unit and cables. Data is 
received and transmitted in bit-serial format, 
either synchronous or asynchronous ASCIl, or 
asynchronous Baudot code. All modes and 
speeds, including a radio tele-typewriter inter- 
face for satellite Communications, can be 
selected by the operator. 

Both the ASCII 64 character printing subset 
and the Baudot printing characters are pro- 
vided. Automatic ASCII/Baudot code conver- 
sion is provided, using a single standard 
keyboard. Printing is done on ribbonless impact 
paper, either single or two-copy. 

A synchronous integrated micro-processor 
(simp) contained within the tele-typewriter con- 
trols all operations essential to moving the 
printing mechanism; message compose, edit, 
and storage; message recognition and address 
decode; and the handling of all data across the 
interface. 


Model T-1123 Medium Speed 
Military Line Printer 


The Model T-1123 is a full military medium 
speed line printer using all electronic thermal 
printing techniques. Micro-processor control 
electronics and dot matrix printing give a variety 
of interfaces, print speeds and character 
repertory. It was developed for the Air Force 
Electronic Systems Command and is in 
extensive use with Strategic Air Command 
Communications Systems. 
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multiples of one second between tone outputs, 
the maximum inter-tone delay being seven sec- 
onds. The received audio signal is applied to the 
model 6028R unit, which separately detects 
each of the seven tones and combines them to 
generate an error-corrected output signal. A full 
duplex unit, model 6028, is also available for use 
at a duplex radio terminal. The system operates 
without adjustments, controls or operator atten- 
tion except that there are switches to turn off 
individual receive channels if there is an 
interference problem associated with a specific 
channel. Circuitry is solid-state and the unit is 
intended for table-top or rack mounting. Input/ 
output connections are available at a front-panel 
jack field and at a connector on the rear of the 
unit. 


TECHNICAL SPECIFICATION 

Data rate: any up to 75bd (100wpm); no 
adjustments required for change of rate 
Transmission delay: 7s 

Controls: power on/off switch, meter switch, 
individual channel on/off switches (receive 
equipment) 

Indicators 

(meter) approx character error rate (75 bd): 
composite tone in/out levels; tuning indicator 
(led) individual green channel lights blink red 
when channel data disagrees with majority of 
channels; leds for channels switched off do not 
light 

Tone frequencies: 850, 1190, 1530, 1870, 
2210, 2550, 2890Hz (centre frequencies) 


The page printer consists of four digital step- 
per motor-driver motion systems for font transla- 
tion, font rotation, hammer translation, and line 
feed. Through the use of the micro-processor, 
and optical sensing of stepper motor positions, 
positive control of the printhead is provided 
through electronic feedback. 

The standard four-level ASCII keyboard can 
be electrically remoted from the printer, up to 50 
feet (16 metres) for installation flexibility. 


TECHNICAL SPECIFICATION 

Power supply 115V ac +10%, 1-phase 
(printing) 160W 

(standby) 130W, 400 (+20) Hz 

Type of code (bit-serial) 

(ASCII synchronous) 7-bit plus odd parity 
(ASCII asynchronous) 7-bit plus start, stop, odd 
parity (10-bit code) 

(Baudot asynchronous) 5-bit plus start, stop 
(7-bit code) 

Operational speeds 

(ASCII synchronous) 75bps 

(ASCII asynchronous) 75bps 

(ASCII asynchronous) 150bps 

(Baudot asynchronous) 75bps 107 wpm 
Interface: standard low level +6V dc, +1V dc 
tolerance 

Interconnection: full duplex 


TECHNICAL SPECIFICATION 

Prime power: 110V ac, 60—400Hz, single- 
phase 

Interface: MIL-STD-188C, Field Data Code, 
others optional 

Print speed: basic 300 lines per minute, 100- 
500 Ipm optional 

Character set: basic 64 character ASCII! sub- 
set, full ASCII and others optional 

Character font: 5x7 dot matrix 

Character spacing 

(horizontal) 10 per 1in (2.54cm) 

(vertical) 6 per tin (2.54cm) 

Line length: 80 characters 

Paper type: thermal 

Paper page size 

(width) 8.5in (21.6cm) 

(length) 11in (28cm) 
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Frequency shift: +85Hz 

Rf equipment frequency stability: not more 
than +10Hz 

Teleprinter interface options 

Low-level polar (+6V) in accordance with EIA 
RS-232C and MIL-STD-188-100 
High-level 60/20mA _ neutral 
accordance with MIL-STD-188C) 
1275Hz +42.5Hz tones per MIL-STD-188-100 
switchcraft “tini-telephone” 0.173in (4.39mm) 
diameter jacks 

High-level 20mA polar (+60V) in accordance 
with MIL-STD-188C 

Radio interface 

(transmitter) —20 to 0dBm from 600 source. 
Voice channel bandwidth 500-3000Hz 
minimum 

(receiver) -9dBm nominal into 600 Q load 
Voice channel bandwidth 500-3000Hz 
minimum 

(note frequency stability requirements above) 
Power: 115/230V ac +10%, 47-440Hz; 6028, 
100W; 6028R, 80W; 6028T, 30W 

(hardware included to adapt to 19in (48cm) 
rack) 

Height: 3/2 in (8.9cm) 

Width: 16% in (42.5cm) 

Depth: (rear of front panel to rear of rear panel 
connector) 15% in (40cm) 

Weight: 11kg (24|b) 


(60mA_ in 


Manufacturer: BR Communications, 
Sunnyvale, California. 


Line feed: single, plus paper advance 

Line length: 80 characters per line 

Method of printing 

(horizontal) 12 characters per in (2.54cm) 
(vertical) 6 lines per in (2.54cm) 

Uses ribbonless, 8%in (22.3:cm) width, 3in 
(7.6cm) diameter roll, single or 2-copy, impact 
paper, friction feed 

Operating altitude: 50 OO0Oft (15 240m) 
Temperature range 

(operating) O-50°C (32—122°F) 

(storage) —62 to +85°C (—80 to +185°F) 
Operating humidity: 5-100%, including con- 
densation to 50°C (122°F) 


Keyboard Page printer 

assembly assembly 
Height 3in (7.6cm) 8in (20.3cm) 
Width 13in (83cm) 15in (38cm) 
Depth 6.5in (16.5cm)  13in (83cm) 
Weight 3.5lb (1.6kg)  40lb (18.1kg) 


Cable assembly 
Length: 36.5in (92.7cm) 
Weight: 1|b (0.4kg) 


OPERATIONAL SPECIFICATION 
Signal characteristics per MIL-STD-188C 


Manufacturer: Tracor Applied Technology, 
Austin, Texas. 


Paper capacity: 250ft (75m) roll, tear 
perforated every page 

Temperature range: —55 to +71°C 

Altitude: 50 OOOft (15 000m) 

Mtbf: 7400h 

Height: 11in (28cm) 

Width: 19in (48.3cm) 

Depth: 18in (45.7cm) 


Weight: 90!b (40.5kg) 


OPERATIONAL SPECIFICATION 
TEMPEST NACSEM 5100 
Nuclear S/V Minuteman/Titan 
General design MIL-E-4158E 


Manufacturer: E-Systems Inc, St Petersburg, 
Florida. 
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Automatic Atmospheric Sounding 
Set AN/TMQ-19 


The Meteorological Data Sounding System 
AN/UMQ-7 is claimed to be the most advanced 
high-performance system ever developed for 
the collection, measurement, automatic realtime 
computation, and immediate transmission of 
accurate meteorological data messages. 

The system can be manned continuously over 
long periods to sound the atmosphere at 
frequent intervals. The total system is more than 
96 per cent reliable for a typical operating period 
of one and a half hours. 

It provides meteorological data for field 
artillery fire-control, target acquisition, radiolog- 
ical fallout prediction, field army support by air 
weather service, and other applications where 
fast, accurate atmospheric data at altitudes up 
to 30 kilometres is required. 

The Automatic Atmospheric Sounding Set, 
AN/TMQ-19, which comprises the major portion 
of the AN/UMQ-7, performs the data sensing, 
acquisition and computerised processing func- 
tions for the overall system. It acquires 
meteorological probes, automatically tracks 
probes during ascent, receives telemetered 
temperature and humidity data from probes, 
measures slant range, elevation and azimuth 
angles to the probes, automatically converts the 
data into proper digital format, and automati- 
cally computes, in realtime, meteorological 
messages for immediate transmission via wire 
or radio. 

A dual frequency feed antenna is used for 
both tracking and ranging the meteorological 
probe. The AN/TMQ-19 simultaneously angle 
tracks the probe at either S-band frequency 
(1680MHz) or X-band frequency (9300MHz) 
and range tracks at X-band frequency. The 
S-band receiver uses a parametric amplifier 
front end to achieve narrow bandwidth, low 
noise, high sensitivity and a large dynamic 
range. The X-band radar ranging system pro- 
vides a highly accurate means of measuring 
range that is least susceptible to ecm. An 
automatic target acquisition can rapidly lock-on 
the target and re-establish range tracking so 
that no significant data will be lost when extreme 
weather causes an occasional loss of range 
track during a mission. 

The AN/TMQ-19 produces up-to-the-minute 
meteorological data in standard message 
formats, including computer, fallout, sound 
ranging, zone wind, refractivity, NATO types 2 or 
3, air weather service, TACFIRE computer 
meteorological, TACFIRE meteorological fallout, 
TACFIRE ballistic meteorological. 

The antenna receives meteorological data in 
the 1660 to 1700 MHz frequency range. It trans- 
mits and receives slant range data in the 8500 to 
9600MHz frequency range and angle tracks 
between either 1660 and 1700 MHz or 8500 and 
9600MHz. It uses a_ single-reflector dual 
frequency feed antenna. 

The X-band receiver operates over the 8500 
to Q600MHz frequency range. It receives 
reflected signals and converts them to 60 MHz if. 

The S-band receiver receives signals from 
meteorological probe in the 1660 to 1700MHz 
frequency range and converts them to 75 MHZif. 

A data analysis console provides the operator 
with a single control station for system monitor- 
ing, pre-launch calibration, and tracking. It con- 


AN/PGC-1 Tele-typewriter Sets 
(TT-4C/TG and TT-537/G) 


Tele-typewriter set AN/PGC-1 consists of a tele- 
typewriter TT-4C/TG and a case CY-694A/ 
PGC-1. The case is made of lightweight metal, 
reinforced with wooden battens. It can be used 
as a container for the tele-typewriter, or as a 
pedestal to support the tele-typewriter at a 
comfortable height. The base of the tele- 
typewriter contains lashing hooks for securing it 
with rope to the top of the case, or to the back 
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tains all the control and signal processing 
circuits for the operation of the system. 

Equipment normally required for AN/TMQ-19 
interface with internal and external devices 
includes a reperforator, distributor transmitter, 
page printer, tele-typewriter keyboard, reader/ 
decoder, data terminal, Radiosonde base line 
check set, and an S-band simulator. 


TECHNICAL SPECIFICATION 
S-BAND 

Frequency range: 1660—1700MHz 
Receiver modulation detection 
(met data) pulsed am or fm carrier 
(tracking data) 30Hz am 

Receiver sensitivity 

(750kHz bw) —101dBm 

(200kHz bw) —107dBm 

Dynamic range: 80d8 


X-BAND 

Frequency range: 8500-9600 MHz 
Transmitter pulse width: 0.1 and 1 us 
Transmitter output power 

375kW peak (1 us) 

325kW peak (0.1 us) 

Pulse repetition rate: 375 and 750pps 
Receiver sensitivity: —106dBm (1 us) 
Ranging 

(accuracy) +16m 

(display) video and range marks on crt 
(tracking) manual, automatic and automatic 
search 


pack for portage. Electrical power for operating 
the tele-typewriter in a forward area can be 
provided by a petrol-driven generator. 
Tele-typewriter TT-4C/TG is a rugged light- 
weight portable page-printing receiver and 
keyboard transmitter, engineered for use in 
tactical communications systems over standard 
signal channels (dc wire lines, voice frequency, 
carrier or radio tele-typewriter systems). The 
tele-typewriter can be used at standard operat- 
ing speeds between 60 and 100 words per 
minute. Alternate gear sets are available to 
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AN/TMQ-19 atmospheric sounding system 


Tracking 

(mode) S-band or X-band 

(tracking technique) conical scan 

(accuracy) +0.05°(for trackmg speeds to 15°/s) 
(tracking speed) 60°/s max 

Data processing 

(visual display) met data, range, antenna posi- 
tion, shelter attitude, system time 

(message computation) on-line (realtime) or 
off-line (delayed) 

Computer 

(word length) 16 bits 

(memory capacity) 32 768 words 

(input data rate) 150 or 2400bd 

(output data rate) 150bd 

(1/0 capability) interleaved on priority interrupt 
Code interface: military standard for informa- 
tion interchange (ASCII) 

1/0 medium: punched paper tape, printed 
page, and telephone-grade lines 
Temperature range: —45 to +49°C (—50 to 
120°F) plus solar energy 

Relative humidity: 0-100% 

Power requirements: 120/208V, 3-phase, 
400Hz 


Manufacturer: Servo Corporation of America, 
Hicksville, New York 11802. 


permit on-site speed changes within this range. 
The equipment is normally used in neutral cir- 
cuits. The keyboard, can be adapted for polar 
transmission; received polar signals are fed via 
an external polar relay before being applied to 
the receiver. Two or more equipments can be 
interconnected for operation with each other 
without the need for intermediate line modifying 
equipment. The TT-4C/TG features figures H 
motor stop and figures S signal bell. It also 
includes a line break switch, a signal line current 
adjustment, a manual carriage positioning knob 


and a waterproof cover which, when latched in 
place, makes the unit buoyant in water. 

Tele-typewriter TT-537/G is intended primarily 
for receive-only operation in a field artillery gun 
direction computer system (fadac): however, 
the receive and transmit features of the TT-4C/ 
TG have been retained. The equipment is iden- 
tical to the TT-4C/TG but it includes a universal 
electrical interface to permit application in either 
a low voltage (6 volt nominal) fadac system, or 
conventional high level (120 volt nominal) 
neufral communications system. The signal line, 
in either case, is connected directly to the 
tele-typewriter; no switching or wiring changes 
are necessary. A jack, in parallel with a terminal 
strip, permits either phone plug or spadelug 
type of signal line terminations. The equipment 
also includes end-of-line automatic carriage 
return and line feed to inhibit the loss, or 
over-printing, of vital information; electrical heat- 
ing elements embedded in the castings to 
permit quick warm-up after air drop or other 
exposure and carriage and platen locks, which 
are accessible with the dust cover installed and 
protect the mechanism during hard travelling. 
Cable connectors and paper roll mountings are 
ruggedised to enable the tele-typewriter to be 
shut down and stowed quickly when the carrier 
vehicle is being transported. 


AN/FGC-70 Tele-typewriter Set 


Tele-typewriter set AN/FGC-70 consists of a 
transmit, a receive and a monitor console. It is a 
semi-automatic tele-typewriter set that sends, 
receives and monitors tele-typewriter 
messages, using the Baudot, start-stop, five unit 
code signals. 

Messages are transmitted from, and received 
on perforated tape on which the text of the 
message is also printed. The set is used in fixed 
station tape relay centres, or in tributary stations 
that are part of a tape relay network. 

The equipment can terminate six signal lines 
on a half-duplex (send-receive) basis, or six 
send and six receive on a full-duplex basis. The 
equipment may be specified on procurement to 
include an additional bank of six transmitters to 
permit tandem (alternate) operation on each 
send line. 

The monitor console contains six typing 
reperforators with take-up reel mechanisms, six 
tape transmitters for re-transmission of tape 
when necessary, and six transmission control 
boxes. It also includes a small (20 mA) dc power 
supply which is suitable for transmission line 
battery to local cryptographic equipment. There 
is a terminal board and adequate space in the 
bottom of the console for a dc power supply if 


AN/FGC-140 Tele-typewriter Set 


Tele-typewriter Set AN/FGC-140 is an automatic 
data set designed for continuous operation as 
peripheral equipment in a data-processing sys- 
tem or as fixed station equipment in communica- 
tions centres. The set combines a keyboard 
transmitter, medium-speed receive page- 
printer, high-speed paper tape punch and 
reader, on atable. The console provides internal 
storage and automatic feeding for both roll and 
fanfold paper, and housing for interface and 
logic circuit boards, and dc power supply. 

The four elements (keyboard, punch, reader 
and printer) can be used in any combination to 
prepare punched tapes, to transmit from tape or 
keyboard, and to receive on page copy and/or 
paper tape. 

The AN/FGC-140 may be procured with plug- 
in time base circuit cards that provide transmit- 
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TECHNICAL SPECIFICATION 

Printing: English, standard communications 
symbols, 72 characters per line 

Power requirements 

(TT-4C/TG) 160W, 105-125V dc, or ac 50- 
60Hz, single-phase 

(TT-537/G) 200W, 105-125V ac, 396-404Hz, 
single-phase 

Paper capacity: friction-fed standard single 
and multi-copy roll, 8Y2in (21.6cm) wide 
Temperature range 

(operating) 32-132°F (0-55°C) 

(storage) —80 to +160°F (—62.2 to +71.1°C) 
Altitude 

(operating) 15 OOOft (4500 m) 

(storage) 40 OOOft (12 000m) 


TELE-TYPEWRITER IN IMMERSION COVER 
Height: 1134in (29.8cm) 

Width: 18in (45.7cm) 

Depth: 21 in (53.3cm) 

Weight: 53% |b (117.1kg) 


OPERATIONAL SPECIFICATION 
Manufactured to MIL-T-14579 (sigC) 


Manufacturer: Kleinschmidt Division of SCM 
Corporation, Deerfield, Illinois. 


external signal line battery is to be required from 
the AN/FGC-70. : 

The transmit console features six channel 
numbering units, one for each outgoing circuit, 
which provides a visible indication of the 
sequence numbers of the messages being 
transmitted, six dc power supplies, and six line 
control relays. 


TECHNICAL SPECIFICATION 

Power: 104-125V, 50/60Hz, ac, single-phase 

at 40A 

Operational speeds available: 60, 66, 75 or 

100wpm. Quick change gear sets for speeds 

within this range available 

Rfi suppression: does not interfere with radio 

reception between 0.35-150MHz when ift 

(30.48cm) or more from radio antenna 
Transmit console 
(without tape holder) 


Height 54% in (137.6cm) 
Width 41in (104.1cm) 
Depth 31in (78.7cm) 

Weight 700Ib (317.5kg) 


Manufacturer: Kleinschmidt Division of SCM 
Corporation, Deerfield, Illinois. 


ting and receiving in switch selected two-speed 
combinations to match existing communica- 
tions line speeds from 45.5 to 300-baud rates. 


TECHNICAL SPECIFICATION 

Type of installations: fixed station, sending 
and receiving by direct wire, carrier or radio- 
teletype, on serial basis 

Keyboard types: 3-row communication 

Type of characters: as required 

Characters per line: 72, 76 or 80 

Power requirements: 300W nominal, 115V ac 
+10%, 60 +3Hz 

Copy paper 

(type) drive or oiled, chad or chadless 

(size) 11/16iIn (17.4mm) or Zin (22.2mm) 
(capacity) 1000ft (300m) nominal 

(feed) sprocket, 10 characters per in (25mm) 
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AN/PGC-1 Tele-typewriter 


The receive console contains six typing 
reperforators and associated control boxes, and 
a 48-volt dc power supply for the relay control 
functions of all three consoles. It features aud- 
ible and visible priority message alarms, and 
manual tape feed-out control. 


Monitor console Receive console 
67in (170.1cm) 
41in (104.1cm) 
20in (50.8cm) 
750 Ib (340.1 kg) 


67in (170.1cm) 
41in (104.1 cm) 
25in (63.5cm) 
800Ib (362.8kg) 


Serial signalling codes: 5-bit, start-stop (8 
units) 

Operating speeds: switch selected 2-speed 
combinations from 45.5-300bd in serial sys- 
tems 

Temperature range: 32—132°F (0-55.6°C) 
(DIMENSIONS WITH COVER CLOSED) 

Height: 35% in (91.1cm) 

Width: 21 in (53.3cm) 

Depth: 259/16in (64.9cm) 

Weight: 130|b (59kg) 


Manufacturer: Kleinschmidt Division of SCM 
Corporation, Deerfield, Illinois. 
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AN/FGC-25, AN/FGC-26, AN/FGC- 
52, AN/FGC-57, AN/FGC-68 and 
AN/UGC-30 Tele-typewriter Sets 


These tele-typewriter sets comprise a keyboard 
transmitter, page-printing receiver, receiving 
perforator (reperforator) which interprets baudot 
coded messages in punched and printed form 
on paper tape, and a tape reading transmitter- 
distributor (td), mounted on a table. The table 
supports the equipment at a convenient operat- 
ing height, and provides storage for fanfold 
paper, and a paper feed mechanism, which 
directs the paper to the printing area. The door 
of the table is a sliding drawer which acts as a 
receptacle for perforated tape. The equipments 
are installed in fixed stations and mobile com- 
munications vans to operate over dc wire lines, 
carrier or radio systems. 

A multi-position patch board enables the 
individual components to be used with four 
signal lines, in all possible combinations, on a 
full-duplex (sending and receiving simultane- 
ously) or a half-duplex (alternatively sending 
and receiving) basis. Instead of receiving from 
the signal line, the page printer and/or reper- 
forator can be used in local loops (closed 
circuits), to monitor information transmitted from 
the keyboard or td. The td and reperforator can 


AN/FGC-80 Tele-typewriter Set 


Tele-typewriter Set AN/FGC-80, in operation 
with the US Army, is a fixed station equipment 
with facilities for transmitting, monitoring and 
receiving in communications centres. The set 
comprises a keyboard-transmitter and 
medium-speed receive page printer. These are 
mounted on a table which houses an rfi filter box, 
signal distribution box, and facilities for storing 
and feeding fanfold paper. Solid-state plug-in 
electronic circuit cards are housed in a bustle 
enclosed in the rear of the printer. The signal 
distribution box provides 65- and 130-volt dc 
supplies for signal line operation and switches 
which permit the AN/FGC-80 to be arranged for 
full or half-duplex, 20- to 60-milliampere, neutral 
or polar operation, with either internal or external 
signal line de supply. The filter box provides rf 


Signal Data Converter GCV-701 


The GCV-701 solid-state signal data converter is 
claimed by the manufacturer to represent the 
most significant improvement in_ rtty 
performance since the Second World War. This 
improvement is accomplished by in-band 
diversity, where the standard fsk signal is 
treated as two on-off pulsed tones, each carry- 
ing the data and separated in frequency by the 
shift. These two signals are combined in a dec- 
ision-directed combiner circuit. The diversity 
combiner yields full two-branch am diversity 


Tone Keyer Model 1215MF 


The Model 1215MF tone keyer converts a tele- 
printer or similar serial binary data input to fsk 
audio output. The output carrier information is 
then in a suitable format for transmission over 
radio or metallic circuits. One of three different 
available afsk tone pairs can be front-panel 
switch selected. The three available tone pairs 
are supplied to user requirements and can be 
changed by replacing the tone oscillator cryst- 
als on a multi-frequency oscillator board. 

The unit is capable of a wide range of operat- 
ing frequencies and speeds, which makes it 
compatible with almost any existing system or 
new design. 

It is compatible with any terminal device using 
standard interface levels as outlined in MIL- 
STD-188C, EIA or high-level current operations. 
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be used in unison as a tape relay to redistribute 
incoming messages as they are received. A 
line-return mechanism permits a_ specified 
receiver to transfer automatically from local-loop 
to on-line operation when a message starts to 
arrive. The AN/FGC-52 is equipped with a 
remote-control facility to enable the td to operate 
either in a free running mode, like the other 
models, or transmit one character at a time on 
demand by the receiving station. 

The set has all the usual tele-typewriter con- 
trols. These are readily accessible to the 
operator, without the need for removing covers, 
and their identity is clearly marked on the 
equipment. 

The keyboard transmitter has either a stan- 
dard or weather communications keyboard, 
including figures and letters selector keys. The 
keyboard touch is similar to that of a modern 
typewriter. Keyboard controls include a line 
break switch for starting the remote receivers, 
character counter, and end-of-line indicator 
lamp, usual tabulator (tab) mechanism, manual 
Carriage return and line feed and a keyboard 
control lever which places the keyboard in a 
closed loop with the reperforator so avoiding 
speed limitations imposed by the signal line and 
permits the operator to press keys quickly (up to 
125 words per minute) when preparing tape. 


isolation between the AN/FGC-80 and the ac 
supply. In addition to outlets for ac power 
connections of the distribution box and tele- 
typewriter the filter box includes spare outlets for 
test equipment. Messages may be transmitted 
or received on either neutral or polar basis 
without the use of relays or other signal con- 
version equipment. The set is available with 
self-contained low-level interface as defined in 
Military Standard 188B. 

The tele-typewriter set is supplied with plug-in 
time base circuit cards which provide transmit- 
ting and receiving, in switch-selected two- 
speed combinations to match existing com- 
munications line speeds of 45.5 and 75 baud, or 
75 and 150 baud rates. Time base circuit cards 
for other two-speed combinations within this 
range are available. 


improvement from the fsk signal, thereby greatly 
reducing the effect of independent fading of 
mark and space signals due to multi-path 
transmissions. 

Numerous tests have been and are continuing 
to be conducted, comparing this new equip- 
ment with the AN/URA-17 and other converters. 
These tests include ship-to-shore, air-to- 
ground, and ground-to-ground stations with 
path lengths of up to 10000 miles (16 000 
kilometres). Real world conditions are tested, 
including strong and weak signals, with and 
without static and selective fading. 


TECHNICAL SPECIFICATION 

Input circuits 

(high-level loop circuit) detects 20 or 60mA 
neutral or polar telegraph loops 

(polar logic-level circuit) detects EIA Standard 
RS-232-C or MIL-STD-188C logic-level signals 
Input impedance 

(EIA/188C) approx 47KO 

(neutral and polar loop) <1000 

Output frequency range (3 available tone 
pairs) 

(with 60-1000 Hz frequency shift) 400—1500 Hz 
(with max frequency shift of 1500Hz) 1000- 
3500 Hz (>3500Hz, optional) 

Crystal frequency: selected tone frequency 
x 900=crystal frequency 

Frequency stability: +0.5Hz over voltage and 
temperature ranges 


A tape reverse level enables errors to be 
cancelled and repunched. A send-lock switch 
prevents inadvertent operation of the keyboard; 
it also allows the page printer to be used as a 
receive-only device if it is necessary to remove 
the keyboard from the set. 


TECHNICAL SPECIFICATION 

Temperature range 

(operating) 32-132°F (0O-50°C) 

(storage) —80 to +160°F (—62 to +71°C) 
Altitude 

(operating) 15 OOOft (4500m) 

(storage) 40 OO0Oft (12 000m) 

Power requirements 

(regulated 60Hz, single-phase) 380W, 95-125, 
and 190-250V ac 

(regulated and unregulated 50-60Hz, single- 
phase) 440W, 95-125 and 190-250V ac 
Height: 50in (127cm) 

Width: 40in (101cm) 

Depth: 23¥2in (59cm) 

Weight: 192%|b (87kg) 


OPERATIONAL SPECIFICATION 
Manufactured to MIL-T-11979 


Manufacturer: Kleinschmidt Division of SCM 
Corporation, Deerfield, Illinois. 


TECHNICAL SPECIFICATION 

Characters per line: 72 

Power requirements: 200W nominal, 115V ac 
+10%, 60Hz +1/2Hz 

Paper feed: friction and sprocket 

Operating speeds 

(transmit) 45.5bd (65wpm), 75bd' (107 wpm) or 
150bd (214wpm) 

(receive) 45.56d (65wpm) with 7.00 code, 75bd 
(107.1 wpm) with 7.00 code, 150 bd (214.3wpm) 
with 7.00 code 

Temperature range 

(operating) 32-132°F (0-50°C) 

(storage) —80 to +160°F (—62 to +71°C) 
Height: 357% in (91 cm) 

Width: 187% in (48cm) 

Depth: 26%4in (68cm) 

Manufacturer: Kleinschmidt Division of SCM 
Corporation, Deerfield, Illinois. 


Under moderate signal-to-noise conditions 
with selective fade, the GCV-701 gives equal or 
better performance than old-style frequency or 
space diversity systems which require two 
receivers, two antennas and two converters. 
Under more difficult conditions, the GCV-701 
provides useful copy when the AN/URA-17 
system is unable to function. 


Manufacturer: Hoffman NavCom Systems, El 
Monte, California. 


Output impedance 

(balanced and isolated) 600 0 

(Hi-Z) 10KQ 

Output rate: up to 1200bd 

Power requirements: 115/230V ac, 47-63Hz, 
approx 1.2W 

Temperature range: —10 to +60°C 

Relative humidity: 0-95% (without condensa- 
tion) 

Atmospheric pressure: 15 O00ft (4500m) 
Height: 1%in (4.4cm) 

Width: 19in (48cm) 

Depth: 9¥2in (24.2cm) 

Weight: 4|b (1.8kg) 


Manufacturer: Frederick Electronics Corpora- 
tion, Frederick, Maryland. 


FSK Demodulator Model 1203 


The Model 1203 is a variable-shift fsk demod- 
ulator which accommodates a variety of tones 
and shifts by heterodyne techniques. The unit 
has the patented decision threshold computer, 
filtering, and operating flexibility. 

The variable shift feature of the Model 1203 
allows the operator to accommodate a wide 
variety of frequency shifts and tones by adjust- 
ing a front panel vernier, calibrated in terms of 
shift, in conjunction with the receiver bfo. 

The design permits detection of fsk signals 
with shifts from 170 to 1000Hz and keying 
speeds up to 80 baud. 

The Model 1203 compensates for selective 
fading by varying its decision threshold to pro- 
vide optimum decisions. It is capable of diversity 
performance with a single antenna/receiver 


Tone Keyer Model 1215A 


The Model 1215A tone keyer converts a tele- 
printer or similar serial binary data input to fsk 
audio output. The output carrier information is 
then in a suitable format for transmission over 
radio or metallic circuits. 

The design of the 1215A uses all solid-state 
circuitry packaged on plug-in modules which 
are reached by removing the top cover. The unit 
is suitable for fixed- or slide-mounting in a 
standard 19 inch (48cm) equipment rack. 

The unit has a wide range of operating fre- 
quencies and speeds, which makes it compat- 
ible with almost any existing system or terminal 
device using standard interface levels as out- 
lined in MIL-STD-188C, EIA or high level current 
operations. 

The unit can accommodate either narrow or 
wide frequency shifts, depending on the carrier 
centre frequencies and operating speeds used. 
The tone keyer accepts a serial data stream from 
either a low level or a high level input circuit; this 
is selected by a switch on the rear panel. Mark 


FSK Modem Model 1273 


The Model 1273 provides a full or half-duplex 
connection between a digital data device and a 
communications channel. The unit is intended 
primarily to interface a data terminal to an hf 
radio channel. 

It detects independently the mark and space 
tones and wide dynamic range is obtained 
without the use of limiter circuits. 


TECHNICAL SPECIFICATION 

TONE KEYER SECTION 

Keying rate: up to 600bd 

Input signals/circuits 

(low level) MIL-STD-188C or EIA-STD-RS-232-C 
(high level) polar current loop of 20mA at up to 
+65V dc or neutral 20/60 mA loop at up to 130V 
dc 

Output circuits: 600 or 10KQ, isolated and 
balanced 


Data Transmission and Switching 
System (DTAS) 


The Data Transmission And Switching (DTAS) 
System, under contract by the Naval Electronic 
Systems Command, is a high-speed, multi- 
centre, tactical communications system 
currently under development for the United 
States Marine Corps at the Data Systems 
Division. DTAS provides for rapid and reliable 
transmission and hard copy print-out of close air 
support, artillery and naval gun fire support. 
logistics, intelligence reporting and 
administrative communications message traffic. 

Communication by voice, tty, and high-speed 
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combination which suits it for military or civil rtty 
applications where large diversity installations 
are not possible. 


TECHNICAL SPECIFICATION 

Input impedance: balanced and 
5000 

Input rate: up to 80bd 

Input signal: OdBm audio 

(mark) 2125Hz 

(space) 2125-3125 Hz 

Frequency shift: 170-1000Hz. Below 170Hz 
shift, mark and space band-pass filters begin to 
overlap 

Mark/space filters 

85Hz bandwidth 

(mark filter) 2125Hz centre frequency 

(space filter after heterodyning) 1500Hz 


isolated, 


and space crystal oscillators are keyed on/off by 
the incoming binary data stream. 

The oscillator outputs are divided by 900, 
filtered, and amplified before transformer coupl- 
ing to the 600-ohm output terminals. In espe- 
cially critical applications where spurious and 
harmonic content must be extremely low, a 
special plug-in low pass filter may be added at 
the output. 


TECHNICAL SPECIFICATION 

Electrical input circuits 

(high level loop circuit) detects 20 or 6OmA 
neutral or polar telegraph loops 

(polar logic level circuit) detects EIA Standard 
RS-232-C or MIL-STD-188C logic level signals 
Input impedance 

(EIA/188C) approx 47KO 

(neutral and polar loop) <100Q 

Output frequency range 

(with frequency shift of 60-1000Hz) 400- 
1500 Hz 

(with max frequency shift of 2000Hz) 1000- 
3500 Hz (3500 Hz optional) 


Output signals 

(determined by plug-in crystals) 

(audio tones) 400-3500Hz employing 60—- 
2000 Hz shifts 

(output level) adjustable from —45 to +4dBm 
(variations between carriers at OdBm output) 
<+25dBm 

(frequency stability) better than +5Hz 
(waveform) phase coherent within 1% and con- 
tains less than 2% total harmonic distortion 


DEMODULATOR SECTION 

Keying rate: up to G00bd, dependent on tone 
frequencies and shift parameters 

Input circuit: 600 or 10KQ, isolated and bal- 
anced 

Input signals 

(audio tones) 400-3500 Hz at nominal OdBm 
Dynamic range 

—50 to +12dBm. Signals above 0dBm will be 
limited. Shifts of 170-2000Hz may be accom- 
modated, but dependent upon keying speeds. 
Also accepts on/off keyed cw 


digital data over existing tactical radio and wire 
circuits is possible. 

The system is composed of several elements: 
the digital message entry device (dmed); the 
digital message unit (dmu); and digital message 
terminals at battalion (dmt/b), at regiment (dmt/ 
r), and at division and higher echelons (dmt/c). 

The central element of the terminals, the L-304 
communications processor, is an extension of 
the Litton L-304 Series of micro-electronic com- 
puters being produced in quantity for a variety of 
military users. Other equipment elements are 
also based on use of existing or modified 
equipment wherever possible. 
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Output circuit: dry contacts of neutral keyer 
suitable for 6(0MA/130V dc loops 

Power requirements: 100-130V ac, 50/60Hz, 
single-phase, 15W (unit can be _ internally 
strapped for 230V ac operation) 
Temperature range: 0-50°C 

Height: 134 in (4.4cm) 

Width: 19in (48cm) 

Depth: 18in (46cm) 

Weight: approx 10Ib (4.5kg) 

Mounting: suitable for fixed or slide-mounting in 
standard 19in (48cm) equipment rack 


Manufacturer: Frederick Electronics Corpora- 
tion, Frederick, Maryland. 


Crystal frequency: selected tone frequency 
x 900=crystal frequency 

Frequency stability: +0.5Hz over voltage and 
temperature ranges 

Output impedance 

(balanced and isolated) 600 Q 

(Hi-Z) 10KO 

Output rate: up to 1200bd 

Power requirements: 115/230V ac, 47-63Hz, 
approx 1.2W 

Temperature range: —10 to +60°C 

Relative humidity: 0-95% (non-condensing) 
Atmospheric pressure: to 15 O0Oft (4500m) 
Shock: 10g along any mutually perpendicular 
axes 

Height: 134in (4.4cm) 

Width: 19in (48cm) 

Depth: 9¥2in (24.2cm) 

Weight: 4|b (1.8kg) 


Manufacturer: Frederick Electronics Corpora- 
tion, Frederick, Maryland. 


Output signals/circuits 

(standard output signals) compatible with EIA 
RS-232-C or MIL-STD-188C 

(tty current loop keyers) optional plug-in 
assemblies to key polar or neutral loops of up to 
100mA at 130V dc. 

Low impedance diversity connections provided. 
Band-pass filter outputs available at rear panel 
to drive tuning aids and display devices. 
Power requirements: 1 15/230V ac, 50-400 Hz 
at approx 10W 

Temperature range 

(operating) 0O-50°C 

(storage) —40 to +80°C 

Relative humidity: 0-95% (non-condensing) 
Height: 134 in (4.4cm) 

Width: 19in (48.3cm) 

Depth: 17in (43.2cm) 

Weight: approx 7.5|b (3.4kg) 

Mounting: directly into 19in (48.3cm) rack or 
slide mounting 

Manufacturer: Frederick Electronics Corpora- 
tion, Frederick, Maryland. 


The dmed is a second-generation, hand-held 
message encoder used throughout the system. 
The systems primary terminals are assembled 
from only eight different types of module housed 
in two types of enclosure. Building block mod- 
ules are the basic design elements; in this way 
the regimental terminal (dmt/r) is constructed of 
the same basic elements as the battalion termi- 
nal (dmt/b) with additional input/output 
exchange units and modems to accommodate 
the. increased message traffic. The division 
terminal consists of a multiplex unit, composed 
of the same modules, and an existing marine 
corps computer. 
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The system software package includes a 
functionally modular operational program cap- 
able of being altered in the field, comprehensive 
diagnostic routines allowing on-line 
performance monitoring and off-line fault isola- 
tion, and a utility group consisting of an assem- 
bler and various debugging routines. 


TECHNICAL SPECIFICATION 
DMED 

Characters: 32bcd 

Message types: 60 

Bit rates: 150, 300, G00 bps 
Acknowledge: visual, audible 
Error control: single detection 
Fsk modulation 

Frequency range: 1700/1300Hz 
Power: 2 BA-42 or 2 BA-30 
Application: radio, 2-wire, 4-wire 
Weight 

(cylindrical) 3lb (1.3kg) 
(rectangular) 3.81b (1.6kg) 


Digital Data Modem MD-1008()/V 


The MD-1008()/V Digital Data Modem is a 
rack-mounted unit designed for use with vehicu- 
lar power sources at 24 volts dc. 

The modem provides plain or cipher text voice 
operation and data operation at 75, 150, 300, 
600, 1200, 2400, 8000 and 16000 bits per 
second. 

The unit was designed for use with a trans- 
ceiver having a 70MHz interface to provide a 
satellite or line-of-sight communications link. 

The internal synthesizer will provide 5kHz 
frequency interpolation to a 70 MHz if signal with 
only 25kHz interpolation. The internal synthes- 
izer provides a long-term stability of 1 ppm and 
the short-term stability necessary for data opera- 
tion at these rates. 

The 75 and 150 bits per second data is 
encoded 4 to 1, to 300 and 600 bits per second 
respectively, transmitted at the higher rate and 
decoded 1 to 4 at the receiving end. 

Offset qosk modulation is used for 8 and 16 
kilobits per second data and for plain or cipher 
text cvsd voice. Time interleaved bpsk is used 
for all other data rates to provide ber near the 
theoretical limits. 

Selective and conference call transmission 
and reception are provided at 300 bits per 
second and are usable with other similarly 


Group Data Modem H-153 


The H-153 Group Data Modem is intended for 
full duplex operation over 60 to 108kHz group 
facilities at rates up to 168kilobits per second. 
Pulse amplitude modulation provides a cosine- 
shaped power density spectrum concentrating 
energy near the centre of the channel where it is 
least affected by delay and amplitude distortion. 
At data rates of 153.6kilobits per second or 
below, the signal spectrum is contained within 
the 63 to 102kHz band allowing operation 
during the 104.08 Hz group pilot tone. The signal 
characteristics are compatible with CCITT and 
US common carrier requirements for operation 
on a group channel. 

Coherent demodulation is accomplished by a 
wide-band phase locked oscillator type 


AN/UGC-120 Radio Tele-typewriter 
Set 


The AN/UGC-120 is a_ solid-state, self- 
contained, ruggedised full duplex tele- 
typewriter with memory and an interface bet- 
ween an operator and a radio communications 
system. It is designed for airborne or ground 
installation. It consists of a keyboard, a page 
printer, and an inter-connect cable. The page 


DATA TRANSMISSION AND RECEPTION/USA 


Volume 
(cylindrical) 100in? (1638cms) 
(rectangular) 128in% (2097 cm?) 


1/0 MUX 
Channels: 64/4 

Weight: 167!b (75kg) (each)* 
Size: 5ft® (0.1m) (each)* 

Bit rate: 75, 150, 300, 600bps 


(*two identical enclosures required) 


DMT/B 
Memory 3 4096-word 
modules (32 bit) 
Magnetic tape unit 
1/0 channels 16 universal modems 
(radio, wire) 
Bit rate 75, 150, 300, 600bps 
Weight 150 Ib (68kg) 
Size 3.7 ft? (0.10m%) 


equipped radio/modems or the AN/PSC-1() 
transceiver. 


TECHNICAL SPECIFICATION 

Radio interface 

7OMHz at 50, selectable offsets to 20kHz in 
5kHz steps, independent selection of transmit 
and receive frequency offset 

F1, F2 simplex in 1 25kHz channel. 

Output level: 1 mW modem on transmit 
Frequency stability: 1 ppm long term 
Operating modes 

voice 

secure voice 

X-mode 
data—75, 
16 000 bps 
re-transmit 
call, selective or conference 

Selective calling: receive and transmit any 1 of 
15 selectable channels plus conference chan- 
nel. Separate audible and visual alarms for 
selective and conference signals with provision 
to silence audible alarm. 

Bit error rate: typical values of signal level (c/kt) 
are shown below for ber of 1x 10% and 1x105 


150, 300, 600, 2400, 8000 and 


Data rate (bps) 300 1200 
c/kt (for 1 x 10-3) 34.4 40.4 
c/kt (for 1 x 1075) 36.1 42.1 


detector which provides effective compensation 
for phase jitter components up to 15° peak to 
peak at 60 Hz (diminishing to 3° peak to peak at 
250Hz). A 66 tap adaptive equaliser automati- 
cally corrects for the delay distortion of up to six 
uncompensated group filters in series. The 
modem functions satisfactorily on groups 1 and 
5 as well as 2, 3 and 4 and can be switched from 
one channel to another without requiring manual 
adjustment for difference in delay distortion. 

Front panel switches allow independent 
transmit and receive operation at half the 
primary data rate. The lower rate (3 amplitude 
levels) gives a 6dB noise advantage over the 
higher rate (7 amplitude levels). 

Options include an elastic store buffer, 3 port 
multiplexer, 2 port multiplexer, high stability 


printer is supplied alone as the TT-683/G tele- 
printer. 

The page printer accepts serial, synchronous 
data in the ASCII 64 character subset, converts 
lower case to upper case, and prints the 64 
character subset, plus abbreviations for 
selected special characters, on ribbonless 
impact paper. 

A synchronous integrated micro-processor 
(simp), contained within the tele-typewriter, con- 


Manufacturer: Litton Systems Incorporated, 
Data Systems Division, Van Nuys, California. 


DMT/R 
3 4096-word 
modules (32 bit) 
Magnetic tape unit 
32 universal modems 
(radio, wire) 
75, 150, 300, 600 bps 
200Ib (90kg) 
5ft® (0.14m%) 


DMU 
1 4096-word 
module (32 bit) 
Magnetic tape unit 
3 universal modems 
(expansible to 5) 
150, 300, 600bps 
121 |b (54.4kg) 
3.7 ft (0.10m8) 


Adjacent channel interference: 1/2dB greater 
c/kt required for equal ber with both adjacent 
channels occupied by another radio/modem 
combination 


- Spurious output: better than 60dB below 


signal output level 

(standard 19in (48cm) rack mount) 
Height: 37/:6in (8.7cm) 

Depth: 16%in (41.5cm) (behind panel) 
Weight: 21.5lb (9.7kg) 

Power input: 80W at 28V dc 


OPERATIONAL SPECIFICATION 
To full military environment specification for 
ground equipment 


Manufacturer: Cincinnati Electronics Corpora- 
tion, Cincinnati, Ohio. 


8000 1600 
48.6 51.6 
50.3 53.3 


station clock (1 part in 10” per day), receive 
digital eye pattern generator, in-band tone 
suppression, and digital interface. 


TECHNICAL SPECIFICATION 

Power supply: 115 or 230V + 10% ac, 47-63 Hz 
(optional) 48 or 24V dc, 300W 

Temperature range: 0-50°C 

Altitude: to 10 O00ft (3000m) 

Relative humidity: 95% 

Height: 17in (43cm) 

Width: 19in (48cm) 

Depth: 18in (45cm) 

Weight: 65lb (29kg) 


Manufacturer: 
Florida. 


Honeywell, St. Petersburg, 


trols all operations essential to moving the 
printing mechanism; message compose, edit 
and storage; message recognition and address 
decode; and the handling of all data across the 
interface. 

The page printer consists of four digital step- 
per motor-driven motion systems for font transla- 
tion, font rotation, hammer translation, and line 
feed. Through the use of the micro-processor, 
and optical sensing of stepper motor positions, 


positive control of the printhead is provided 
through electronic feedback. 

The standard four-level ASCII keyboard can 
be electrically remoted up to 50 feet (15 metres) 
from the printer. 


TECHNICAL SPECIFICATION 
Power supply 
(voltage) 115V ac+10%, 1-phase 
(wattage) 160W (printing) 
130W (standby) 
Frequency: 400 (+20) Hz 
Signal characteristics: Per MIL-STD-188C 


TT-730/UGC Perforator-Transmitter 


The TT-730/UGC Perforator-Transmitter is a 
ruggedised peripheral equipment set consist- 
ing of a paper tape punch and tape reader. With 
internal power supply it provides additional 
capability to the AN/UGC-129 tele-typewriter set 
through the use of a standard peripheral 
interface connection. The TT-730/UGC provides 
a lightweight, hard-mounted capability to punch 
or read ASCII or Baudot (ITA-2) tapes in aircraft, 
shipboard, fixed and mobile installations. 

A synchronous integrated micro-processor 
(simp) contained within the tele-typewriter con- 
trols all operations of the TT-@30/UGC. The tape 
punch and tape reader are each separately 
addressed and controlled by the tele-typewriter, 
which provides a common data interface for 
external communications. 

With the TT-730/UGC, information can be 
loaded into the memory of the AN/UGC-129 
tele-typewriter for editing or transmission, or 


AN/UGC-129 Tactical Record Traffic 
Tele-typewriter (TRTT) 


The AN/UGC-129 Tele-typewriter Set is a solid- 
state, self-contained, ruggedised full duplex 
communications terminal with complete edit 
capability and text memory. It provides a light- 
weight, hard-mounted full-size tele-typewriter 
for aircraft, shipboard, fixed and mobile installa- 
tions. 

The AN/UGC-129 consists of a page printer 
and keyboard control unit. Data is received and 
transmitted in bit-serial format in either ASCII or 
Baudot (ITA-2) code. 

A wide range of signal interfaces and operator 
selectable baud rates make it suitable for use in 
new communications systems and as a stan- 
dard replacement tele-typewriter in existing 
military applications. 

Automatic ASCII/Baudot code conversion is 
accomplished with a single standard keyboard. 
Printing of either ASCII (64 character subset) or 
Baudot data is with a full-die impact character- 
by-character printhead with ribbon on standard 
paper. 

A synchronous integrated micro-processor 
(simp) contained within the tele-typewriter con- 
trols all operations essential to moving the 
printing mechanism; message compose, edit, 
and storage; and the transmit or receive of all 
interface data. Multiple messages can be 
received, transmitted, edited and stored in text 
memory. 

The micro-processor provides automatic 
self-test on power-up. For rapid maintenance 
built-in test capability (bite) provides fault isola- 
tion to the plug-in module level. 


AN/UGC-120B(V) Radio 
Tele-typewriter Set 


The AN/UGC-120B(V) is a solid-state, self- 
contained ruggedised full duplex communica- 
tions terminal with memory. This lightweight, 
hard-mounted and full size tele-typewriter is 
used on aircraft and ships in fixed and mobile 
installations. 


USA/DATA TRANSMISSION AND RECEPTION 


Operational speeds: ASCII, 10 characters/s 
100wpm 

Interconnection: full duplex 

Line feed: 80 characters per line 

Method of printing 

(horizontal) 12 characters per in (2.54cm) 
(vertical) 6 lines per in (2.54cm). Uses ribbon- 
less 8¥2in (21.6cm) width, 150ft (45.7m) roll, 
single ply, impact paper 

Operating altitude: 50 OOOft (15 200m) 
Temperature range 

(operating) —54 to +55°C (—65 to +131°F) 
(storage) —62 to +85°C (—80 to +185°F) 


may be routed to the tele-typewriter interface 
without occupying text memory in the AN/ 
UGC-129. Input data, keyboard entered data, or 
text in memory may be punched on paper tape 
in either ASCII or Baudot code. Using the editing 
features of the AN/UGC-129 tele-typewriter, 
error-free tapes may be prepared, duplicated or 
converted in code format. Multiple tape widths 
can be accommodated. 

The perforator-transmitter may be electrically 
remoted up to 50 feet (15metres) from the 
tele-typewriter set. 


TECHNICAL SPECIFICATION 

Power supply 

115/230V ac, single-phase, 47-440Hz, 
(standby) 100W 

(tapes operating) 300W 

CODED CHARACTER SET 

8-level or 5-level: as determined by tele- 
typewriter mode 

ASCII: 7-unit, plus odd parity 


Text edit capabilities include forward space, 

backspace, text insertion, text deletion or 
replacement, and automatic verification of cor- 
rected copy. Transmission is manual from the 
keyboard or automatic from memory or from the 
TT-730/UGC perforator-transmitter (peripheral 
option). 
The standard four-level keyboard is attached 
rigidly to the teleprinter or can be remoted up to 
50 feet (15 metres). Mounting accessories are 
available. 


TECHNICAL SPECIFICATION 

Power supply 

115/230V ac, single-phase, 47-440Hz, 
(printing) 200W 

(standby) 125W 

(memory save) 65W (28V dc) 

(heater) 150W 

Interface: MIL-STD-188-100 

low voltage (+6V de +1V dc tolerance) 
multiple current loops 

AUTODIN modes 2 and 4 compatible 
USCSB-11-11 

KW-7 and KG-30 crypto compatible 

Type of code (bit-serial) 

(ASCII synchronous) 7-bit, selectable parity 
(ASCII asynchronous) 7-bit, plus start, stop, 
selectable parity 

(Baudot (ITA-2) asynchronous) 5-bit, plus start, 
stop 

(parity (ASCII)) operator selectable odd, even, 
none 


The AN/UGC-120B(V) consists of a page 
printer, keyboard control unit, and cable. Data is 
received and transmitted in bit-serial format, 
either synchronous or asynchronous ASCIl, or 
asynchronous Baudot code. All modes and 
speeds including a radio tele-typewriter inter- 
face for satellite communications can be 
selected by the operator. 

Both the ASCII 64 character printing subset 


PATE 


Operating humidity: 5-100%, including con- 
densation to 50°C (122°F) 


Keyboard Page printer 

assembly assembly 
Height 3in (7.62cm) Bin (20.3cm) 
Width 13in (83cm) 15in (38cm) 
Depth 6.5in (16.4cm)  13in (33cm) 
Weight 3.5lb (1.5kg)  40Ib (18kg) 


Manufacturer: Tracor Applied Technology, 
Austin, Texas. 


Baudot (ITA-2): 5-unit, no parity 

Speed 

(perforator) punches 40 (minimum) to 70 (max) 
characters per s from text memory 
(transmitter) reads 240 (minimum) to 300 (max) 
characters per s into text memory 

Mtbf: 6000h 

Mttr: 15 minutes (module replacement) 
Temperature range: —40 to +55°C 

Height: 10in (25.4cm) 

Width: 14 in (85.6cm) 

Depth: 17in (43.2cm) 

Weight: 46lb (20.8kg) 


OPERATIONAL SPECIFICATION 
Airborne: MIL-E-5400 
Ground: MIL-E-4158 


Manufacturer: Tracor Applied Technology, 
Austin, Texas. 


Operational speeds 

(interface) 8 selectable bd rates from 45.5— 
2400 

(print) 20 characters per s 

(peripheral 1/O) TT-730/UGC_ perforator- 
transmitter (peripheral option) 

(punch 60 characters per s from text memory 
(read) 240 characters per s into text memory 
Internal text memory 

8.192 characters (standard) 

8.192 additional characters (plug-in option) 
32 or 64 selectable message segments 

256 characters per segment, automatic linking. 
priority message recognition 

automatic message tags and segment status 
Printing and format 

69-80 characters adjustable line length 
(horizontal) 12 characters per in (2.54cm) 
(vertical) 6 lines per in (2.54cm) 

single or double line feed 

full-die impact printer with ribbon 

internal paper roll, 8.5in (21.57cm) wide by 5in 
(12.7cm) diameter 

friction feed, single or multi-copy 
Temperature range: —40 to +55°C 

Mtbf: 6000h 

Mttr: 15 minutes (module replacement) 
Height: 9.5in (24cm) 

Width: 15in (88cm) 

Depth: 19in (48cm) 

Weight: 50!b (23kg) 


OPERATIONAL SPECIFICATION 
Airborne: MIL-E-5400 
Ground: MIL-E-4158 


Manufacturer: Tracor Applied Technology, 
Austin, Texas. 


and the Baudot printing characters are pro- 
vided. Automatic ASCII/Baudot code conver- 
sion is provided, using a single standard 
keyboard. Printing is done on ribbonless impact 
paper, either single or two-copy. 

A synchronous integrated micro-processor 
(simp) contained within the tele-typewriter con- 
trols all operations essential to moving the 
printing-mechanism; message compose, edit 
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and storage; message recognition and address 
decode; and the transmit or receive of all 
interface data. 

Text edit capabilities include forward space, 
backspace, text insertion, replacement, and 
automatic verification of corrected copy. 
Transmission is manual from the keyboard or 
automatic from memory or from the TT-730/UGC 
perforator transmitter (peripheral option). 

The standard four-level ASCII keyboard can 
be electrically remoted up to 50 feet (15metres) 
from the printer. 


TECHNICAL SPECIFICATION 

Power supply 

115V ac +10%, 1-phase 

(printing) 160W 

(standby) 180W 

(heater) 150W 

400 (+20) Hz 

Type of Code (bit-serial) 

(ASCII synchronous) 7-bit plus odd parity 
(ASCII asynchronous) 7-bit plus start, stop, odd 
parity (10-bit code) 

(Baudot asynchronous) 5-bit plus start, stop 
(7-bit code) 


TT-712/U Cockpit Teleprinter 


The TT-712/U Teleprinter is a solid-state, self- 
contained, ruggedised full duplex teleprinter 
with memory. It provides a miniature, cockpit- 
mounted teleprinter with capabilities equivalent 
to the AN/UGC-120 radio tele-typewriter set. 

Remote operation of the printer is provided by 
a separate logic/power supply. 

The TT-712/U accepts serial, synchronous 
data in the ASCII 128 character subset, converts 
lower case to upper case, and prints the 64 
character subset, plus abbreviations for 
selected special characters, on ribbonless 
impact paper. 

A synchronous integrated micro-processor 
(simp), contained within the logic/power supply, 
controls all operations essential to moving the 
printing mechanism; message compose, edit, 
and storage; message recognition and address 
decode; and the handling of all data across the 
interface. Provisions are also included for 
interfacing with a remote keyboard control unit 
with character display and pre-stored message 
call-up control. 

The 20-column character printer consists of 
three digital stepper motor-driven motion 


Militarised Cartridge Recorder 
CR-600 


The CR-600 is a militarised reel-to-reel magnetic 
tape cartridge recorder designed to meet the 
requirements of MIL-E-5400. The unit fills the 
gap between low capacity flexible disk drives, 
non-IBM compatible cartridge/cassette recor- 
ders and full scale 10% inch (26.5cm) reel-to- 
reel magnetic tape transports. 

The CR-600 offers the advantages of car- 
tridge operation as well as reel interchangeabil- 
ity with IBM compatible transports. This is 
achieved by storing 600 feet (182 metres) of 
tape on standard 7 inch (17.7cm) reels. The 
supply reel within the cartridge can be quickly 
removed for loading and processing on an IBM 
compatible magnetic tape unit without data 
translation or spooling to process recorded 
data. 

When used on site as a data storage or 
processing device, data recorded on standard 
7-inch (17.7cm) reels can be loaded into a 
quick-load cartridge and subsequently read on 
the CR-600, and when used as a data logger or 
aircraft recorder, the lightweight cartridge can 
be transferred from the user site to the informa- 
tion processing centre. The recorded tape can 
be removed from the cartridge for immediate 


DATA TRANSMISSION AND RECEPTION/USA 


Operationai speeds 

(ASCII synchronous) 75bps 

(ASCII asynchronous) 75bps 756wpm 
(ASCII asynchronous) 150bps 150wpm 
(Baudot asynchronous) 75bps 107 wpm 


Internal text memory: 4096 characters avail- 
able text memory 512 characters per segment, 
automatic linking 

Interface: standard low level +6V dc, +1V dc 
tolerance 


Interconnection: full duplex 

Printing and format 

80 characters line length 

(horizontal) 12 characters per in (2.54cm) 
(vertical) 6 lines per in (2.54cm) 

single line feed 

full-die impact printer 

internal paper roll, 8.5in (21.6cm) wide 3in 
(7.62cm) diameter 

friction feed, single or 2-copy ribbonless impact 
paper 

Operating altitude: 50 O0Oft (15 240m) 
Temperature range 

(operating) —54 to +55°C (—65 to +131°F) 
(storage) —62 to +85°C (—80 to +185°F) 


systems for font translation, font rotation and line ~ 


feed, and hammer translation. Through the use 
of the micro-processor, and optical sensing of 
stepper motor positions, positive control of the 
printhead is provided through electronic 
feedback. 


TECHNICAL SPECIFICATION 

Power supply 

115V ac 10%, 1-phase 

(printing) 160W 

(standby) 130W 400 (+20) Hz 

Type of code (bit-serial) 

(ASCII synchronous) 7-bit plus odd parity 
Operational speeds 

(ASCII synchronous) 10 characters/s 75bps 
Remote interconnect teleprinter to control- 
power supply: 50ft (15.2m) 
Keyboard-control to control-power supply: 
50ft (15.2m) 

Interface 

standard low level (MIL-STD-188C) +6V dc, 
+1V dc tolerance 

interface between modules, using differential 
drivers and receivers 0.5V dc 
Interconnection: full duplex 

Line feed: single, plus paper advance 


processing on an IBM compatible tape trans- 
port. If cartridge operation is not required the 
unit is optionally available in reel-to-reel config- 
uration. 

The cartridge recorder processes data at a 
bi-directional tape speed of 25 ips with no 
program restrictions. Search forward or reverse 
and rewind are carried out at a speed of 50 ips. 


TECHNICAL SPECIFICATION 

Speed: 25 ips standard 

Density: 556/800 bpi NRZI (ANSI X 3.22) 
Optional 1600 cpi phase encoded (ANSI X 3.39) 
Start/stop distance: Compatible with IRG of 
0.6in (15.24cm) 

Read-write head gap: 0.15in (3.8mm) 

Tape length: 6O00ft (182m) 1.5 Mil Mylar or 
Kapton 

Reels: 7in (17.7cm) IBM compatible 
Search/rewind speed: 50 ips 

Cartridge load time: 5s 

Load point and ready time: 10s, max 

Power 

115V ac, 60Hz, single-phase 

220V ac, 50Hz, single-phase 

(optional) 115/220V ac 400Hz, 3-phase 
Power consumption: 200W max, including 
read/write amplifier 

Mtbf: 10 000h minimum 


Operating humidity: 5-100%, including con- 
densation to 50°C (122°F) 


Keyboard Page printer 

assembly assembly 
Height 3in (7.6cm) 8in (20.3cm) 
Width 13in (83cm) 13in (33cm) 
Depth 6.5in (16.5cm) 15in (38.1cm) 
Weight 3.5lb (1.6kg)  40lb (18.1kg) 


Cable assembly 
Length: 36.5in (92.7cm) 
Weight: 1|b (0.4kg) 


OPERATIONAL SPECIFICATION 
Signal characteristics per MIL-STD-188C 


Manufacturer: Tracor Applied Technology, 
Austin, Texas. 


Line length: 20 characters per line 
Method of printing 
(horizontal) 12 characters per in (2.54cm) 
(vertical) 6 lines per in (2.54cm). 
uses ribbonless, 3 in (7.62cm) width, 40ft (12m) 
roll, single ply, impact paper 
Operating altitude: 50 OOOft (15 240m) 
Temperature range 
(operating) —54 to +55°C (—65 to +131°F) 
(storage) —62 to +85°C (—80 to +185°F) 
Operating humidity: 5-100%, including con- 
densation to 50°C (122°F) 

Logic 


Page printer power supply 


Height 7.9in (20cm)  7.7in (19.6cm) 
Width 5in (12.7cm) 4.9in (12.4cm) 
Depth 4in (10.2cm) 17.9in (45.5cm) 
Weight 7b (3.2kg) 19|b (8.6kg) 


OPERATIONAL SPECIFICATION 

MIL-E-5400, Class 1, Printer and Class Il, 
Logic/Power Supply Signal Characteristics per 
MIL-STD-188C 


Manufacturer: Tracor Applied Technology, 
Austin, Texas. 


Mttr: 15 minutes 

Tape life: 20 000 passes per reel minimum 
Temperature range 

(operating) —40 to +55°C 

(storage) —62 to +85°C 

Humidity: 10-95% non-condensing 
Altitude: 30 O00ft (9144m) 

Shock: 15g 11ms, ¥% sine 

Crash safety: 30g 

Vibration 

(operating) 2g to 2000Hz any axis 
(storage) 5g to 2000Hz 

Fungus: non-nutrient material used 

Salt atmosphere: no performance degradation 
Explosive atmosphere: no ignition 
Nuclear hardening: considered in design 
Height: 6.3in (16cm) 

Width: 17.5in (44.2cm) 

Depth: 15in (38.1cm) 

Weight: <42|b (19kg) 


OPERATIONAL SPECIFICATION 
EMI: MIL-STD-461, Class IC 


Manufacturer: Miltope Corporation, Plainview, 
New York. 


AN/UGC-72(V)1 Forward Area 
Distributor-Transmitter, 
Teletypewriter 


The AN/UGC-72(V)1_ distributor-transmitter 
bridges the gap between five-level Baudot 
communications systems and eight-level (nine- 
level expansion) ASCII data networks with a 
plug position, It can operate as an independent 
tape transmitter, or as a slave device in an 
integrated clock sharing/remote step system. 
Operating controls are arranged on the front 
panel and system controls are on the reader 
chassis within the transit case which is access- 
ible on slide rails. 

This is the first distributor-transmitter, tele- 
typewriter which is militarised for tactical usage. 


TECHNICAL SPECIFICATION 

Type of installation: table or rack mounting, 
sending by direct wire, carrier or radio-teletype, 
on serial basis 


AN/UGC-74(V) Forward Area 
Tele-typewriter 


The AN/UGC-74(V) Tele-typewriter bridges the 
gap between five-level Baudot communications 
systems and eight-level (nine-level expansion) 
ASCII data networks with a plug position (plus 
keyboard (top) change). It can operate as an 
independent keyboard/printer, or as a slave 
device in an integrated clock sharing/remote- 
control system. The operating controls are 
arranged on the front panel and system controls 
on the printer chassis within the transit case 
which is accessible on slide rails. 

This is the first tele-typewriter which is militar- 
ised for tactical usage. 


TECHNICAL SPECIFICATION 

Type of installation: table or rack mounting, 
sending by direct wire, carrier or radio-teletype, 
on serial basis 

Line length: 80 characters, 12 per in (25.4mm) 
Power requirements: 60W 


AN/UGC-75(V) 


The tape relay and preparation set, developed 
under contract with the US Navy, comprises a 
keyboard transmitter, tape transmitter, a typing 
reperforator, transmit battery and electrical 
interface, The set can be used on and off line to 
prepare tapes, to transmit from tape or 
keyboard, to receive or monitor printed data on 
paper tape. In a full duplex hook-up, the dis- 
tributor transmitter takes precedence over the 
keyboard, inhibiting keyboard operation until it 
has finished. The dust cover fulfils the dual 
functions of immersion cover and carrying case 
when the cover lid is in place. 

Unitised packaging, small size and light 
weight allow it, to be installed in vehicles, 
shelters and offices where space is limited. 
Modular construction of sub-assemblies and the 
use of integrated circuits and few moving parts 
simplify maintenance and ensure reliability. 
Major components are slide mounted and can 
be pulled forward like a drawer for programming 
or maintenance. 


USA/DATA TRANSMISSION AND RECEPTION 


Tape widths: 7%, 1 or 1¥%in (22.2, 25.4 or 
28.5mm) 

Power requirements: 25W 

Voltage 

(dc) 26+4V 

(ac) 115 or 230V +15% 50, 60 or 400Hz +5%: 
single/phase 

(continuous) up to 36V de 

(transients) 15-100V dc 

Temperature range 

(operating) —25 to +125°F (—31 to +51°C) 
(storage) —65 to +155°F (—53 to +68°C) 
Altitude 

(operating) 10 OO0Oft (3048m) 

(storage) 50 OOOft (15 240m) 

Humidity 

(high) 100% up to 89°F (29°C) 

(low) 5% up to 120°F (50°C) 

Dewpoint: 85-120°F (50°C) 

Immersion: 3ft (0.9m) in water 

Height: 7in (17.7cm) 

Width: 6in (15.2cm) 

Depth: 20in (50.8cm) 


Voltage 

(dc) 26 +4V 

(ac) 115 or 230V +15% 50, 60 or 400Hz +5% 
single-phase 

(continuous) up to 36V dc 

(transient) 15-100V dc 

Temperature range 

(operating) —25 to +125°F (—31 to +51°C) 
(storage) —65 to +155°F (—53 to +58°C) 
High humidity: 100% up to 85°F (29°C) 
Dewpoint: 85—120°F (29-48°C) 

Low humidity: 5% up to 85°F (29°C) 
Elevation 

(operating) 10 OOOft (3048m) 

(storage) 50 OOOft (15 200m) 

Altitude 

(operating) 10 OOOft (3048m) 

(storage) 50 OOOft (15 200m) 

Humidity: 100% up to 85°F (29°C) 
Immersion 

5ft (1.5m) in water 

(storage) 3ft (0.9m) of water 

Height: 10in (25.4cm) 

Width: 17in (43.1cm) 


In addition to the usual teleprinter controls and 
indicators, the equipment has other controls 
which are itemised under individual compo- 
nents. All controls are readily accessible to the 
operator. Correct illumination is provided by 
dimmer-switch controlled lamps. Both transmit 
and receive lines are monitored electronically 
for open line conditions. If a break occurs the 
active transmitter immediately stops and open 
line alarms on the receivers are energised. 


TECHNICAL SPECIFICATION 

Type of installation: table or rack mounting, 
sending and receiving, by direct wire, carrier or 
radio-teletype, on serial basis 

Weight: 85!b (38.5kg) 

Power: 225W 

Voltage 

(dc) 26 +4V 

(ac) 115 or 230V +15%, 50, 60 or 400Hz +5% 
single-phase 

(continuous) up to 36V dc 

(transients) 15-100V dc 
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Weight: 25|b (1.3kq) 


OPERATIONAL SPECIFICATION 

Rain: 5in (12.7cm)/h for 25 minutes. 12in 
(30.4cm) for 5 minutes 

Wind: 40mph (64km/h) for 15 minutes 
Sand/dust: 100-300ft (30-90m) per minute; 
concentration 0.3g per cu ft (0.02m$) for 28h 
Salt/fog: passed without need for special 
enclosures or covers 
Vehicular bounce test: 
peak at 7.59 

Munson road test: jeep installed, over the coarse 
wash-board, belgian block, radial washboard 
and single corrugation courses. 

Ballistic shock (MIL-S-901) survived when 
hard-mounted to test bed, 3 blows of a 400Ib 
(180kg) hammer from 1, 3 and 5ft (0.3, 0.9, and 
1.5m) in each of 3 mutually perpendicular 
planes. 


random acceleration 


Manufacturer: Klemschmidt Division of SCM 
Corporation, Deerfield, Illinois. 


Depth: 20.5in (52cm) 
Weight: approx 88|b (40kg) 


OPERATIONAL SPECIFICATION 

Rain: 5in (12.7cm)/h for 25 minutes. 12in 
(30.4cm)/h for 5 minutes 

Wind: 40mph (64km/h) for 15 minutes 
Sand/dust: 100-300ft (30-90m) per minute; 
concentration 0.3g per cu ft (0.02m%) for 28h 
Salt/fog: passed without need for special 
enclosures or covers 
Vehicular bounce test: 
peak of 7.59 

Munson road test: jeep installed, over the coarse 
washboard, belgian block, radial washboard 
and single corrugation courses. 

Ballistic shock (MIL-S-901) survived when hard 
mounted to test bed. 3 blows of a 400Ib (180kg) 
hammer from 1, 3 and 5ft (0.3, 0.9 and 1.5m) in 
each of 3 mutually perpendicular planes. 


random acceleration 


Manufacturer: Kleinschmidt Division of SCM 
Corporation, Deerfield, Illinois. 


Temperature range 

(operating) —25 to +125°F (—31 to +51°C) 
(storage) —65 to +155°F (—53 to +68°C) 
Altitude 

(operating) 10 OOOft (3048 m) 

(storage) 50 OOOft (15 200m) 

Humidity: 100% up to 85°F (28°C) 
Immersion: 3ft (0.9m) in water 


OPERATIONAL SPECIFICATION 

Compatibility with Electronics Command Tech- 
nical Requirement SCL4713 and related military 
specifications and standards for electromagne- 
tic compatibility rfi, acoustical, fungus, humidity, 
rain, salt, fog, sand and dust, elevation, orienta- 
tion, low and high temperatures, power and 
transient voltage, vibration, bounce, ballistic 
shock, immersion, Munson Road, reliability. 


Manufacturer: Kleinschmidt Division of SCM 
Corporation, Deerfield, Illinois. 
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Multiplexer TH-81/GCC 


The TH-81/GCC multiplexer used in backpack 
radios is a fdm, single-sideband, suppressed- 
carrier, multiplex terminal that provides one 
voice (telephone) order-wire channel, four 
100-wpm, frequency-shift teletype channels 
and four telephone channels, all on a four-wire, 
0.3 to 19.7kHz circuit. 

The basic multiplex unit includes signalling, 
hybrid and compandor circuits and operates 
from 24 volts dc. It has been designed for use 
primarily with the AN/VRC-12, AN/PRC-77 
radios in the 30 to 76MHz band. 

The main user of the multiplex system is the 
US Marine Corps which calls it the MEFPMRS 
(Marine expeditionary force primary multi- 
channel radio system). 

A group modem has been developed for the 
system that allows 8 plus 8 or 12 plus 12 channel 
operation. Standard stacking arrangements are 
also available that allow systems with up to 15 
order-wire channels, 60 telegraph-teletype and 
60 telephone channels. 

The TH-81/GCC multiplexer is also used in 
Nike and Hawk communications systems and 
with amphibious force equipment. 

The AN/TRC-166 radio set is the standard 
means of providing one order-wire, four teletype 
and four telephone channels over 20-mile (30- 
km) distances, and can be carried by three men. 
One man carries two RT-841/PRC-77 trans- 
ceivers modified for broad-band operation with 
a control unit, cables and accessories. A sec- 
ond man carries the TH-81/GCC multiplexer and 
a silver-zinc storage battery. The third man 
carries the antenna and mast. 

The multiplex terminal itself meets all 
combat-area environmental requirements, 
including complete immersion. All electronic 
components are contained in sealed, plug-in 
modules housed in a die-cast panel, chassis, 
case and mounting structure for strength and 
rigidity. The terminal weighs 24lb (10.8kg) and 
has a volume of 0.3 cubic feet (0.008 cubic 
metres). 

Each tele-typewriter is connected to a tele- 
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TH-81/GCC multiplexer 


graph channel of the multiplexer through a 
TH-85/GCC telegraph terminal. This unit must 
be used to convert the four-wire dc tele- 
typewriter signals to two-wire frequency-shift 
signals for field wire or other transmission. It 
provides loop current and operates from 115 
volts ac. 

Accessories have been developed to aug- 
ment the system. There is a 24 volt dc to 115 volt 
ac converter power supply for vehicle operation, 
control units for backpack and vehicle opera- 
tion, dc to vf converter for tele-typewriters, 
terminal unit for transmission over field wire or 
cable, antenna coupler for duplex transmission 
over a single antenna, and signal-operated 


switch and group compandor to reduce 
frequency congestion, increase transmitter life 
and reduce power consumption. 

Each telephone channel is equipped with a 
compandor, or compressor-expander circuit. 
This works by raising the speech level at the 
transmitter midway to test-tone level at a syllabic 
rate and accurately restoring the speech to its 
original level at the receiving terminal. Trans- 
mission takes place with a speech compression 
ratio of 2 to 1, reducing the signal-to-noise and 
crosstalk ratio by up to 20dB in the most 
favourable cases. 


Manufacturer: Codalex Limited, Montreal. 


GERMANY (FEDERAL REPUBLIC) 


Electronic Teleprinter FS200 


The Teleprinter FS200 is an electronic page 
printer especially designed for use in military 
networks. The use of highly integrated circuits 
msi/Isi components and very few mechanical 
parts has resulted in a considerably reduced 
noise level. The FS200 can work with any 


Pocket Message Terminal APT 60 


The Pocket Message Terminal APT 60 is a small 
sending terminal incorporating a full type- 
writer-configuration keyboard, an electronic 
memory for 256 characters, and a modulator. 
After typing the message, on the send- 
command, it is coded and sent out in tone 


existing teleprinter unit. 

It can be switched to telegraph speeds of 50, 
75, 100 and 150 bauds. This high printing rate is 
obtained by a mosaic printing method permit- 
ting speeds of up to 200 bauds. With this 
procedure seven needles print the characters in 
a 7 by 9 dot matrix in nine steps. In this case the 
noise level is below 50dB. It is below 60GB if the 
printer is simultaneously operating with tape 


modulated form. Holding the APT 60’s 
loudspeaker close to the microphone of any 
existing radio or telephone will provide acoustic 
coupling of the message. 

Short transmit time and 720 programmable 
codes provide security in tactical operations. 


Manufacturer: 
Rodermark. 


Tele Security Timmann, 


APT 60 pocket message terminal 


punch and optical tape reader. 

The FS200 is capable of half-duplex and 
duplex operation with two- and four-wire single 
current and four-wire double current. Line and 
local connections can be used separately and in 
combination. 


Manufacturer: Te Ka De, Felten & Guilleaume 
Fernmeldeanlagen GmbH, Nurnberg. 


All-Electronic Teleprinter Model 
1000 


The model 1000 uses large-scale integrated, 
miniaturised components and its modules 
require no maintenance and are wearproof. The 
noisy centralised drive with mechanical distribu- 


Dual-Alphabet Electronic 
Teleprinter BT-3502-LF 


The BT-3502-LF is a Roman (and Farsi) alphabet 
automatic send-receive page printer incorporat- 
ing an electronic telex unit. It is designed for 
transmission of baudot-coded information from 
keyboard or paper tape reader. Received 
baudot-coded information is impact printed on 
carbon-backed paper (producing up to five 
copies), and may be simultaneously perforated 
in baudot code on standard paper tape. It 
consists of a keyboard and page printer, paper 
tape reader and perforator, combining a solid- 
state electronic telex unit and the related power 
supply and electronic circuitry. 


TECHNICAL SPECIFICATION 

Code: 5-level international telegraphic code No 
2 start/stop 

(stop pulse width) 1 or 1.5 units, selectable by 
internal strapping 

Operating modes: 2-wire and optional 4-wire 
semi-duplex operation 
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Electronic Teleprinter BT-3502 


The BT-3502 is an automatic send-receive elec- 
tronic page printer incorporating a telex unit. It is 
designed for transmission of baudot-coded 
information from keyboard or paper tape reader. 
Received baudot-coded information is impact- 
printed by a dot matrix printing head on 
carbon-backed paper (producing up to five 
copies), and may be simultaneously perforated 
in baudot code on standard paper tape. 


TECHNICAL SPECIFICATION 

Code: 5-level international telegraphic code No 
2 start/stop 

(stop pulse width) 1 or 1.5 units, selectable by 
internal strapping 

Operating modes: 2-wire and optional 4-wire 
semi-duplex operation 
Transmission/reception rate 

(standard send/receive rates) 50, 75, or 100bd 
selectable by internal strapping 

(other rates) up to 20 characters per s available 


Radio Tele-typewriter Modem 
MD-522A/GRC 


This US developed equipment is a modem 
which transmits and receives tele-typewriter 


Digital Message Device EL/S-8671 


The EL/S-8671 is a portable military digital 
message device to provide for two-way pre- 
programmed formats of free text communica- 
tions with other digital message devices, 
peripherals or host computer. 

It incorporates state-of-the-art technologies 
for error-free communications using vhf/uhf 
transceiver or telephone lines without interfering 
with the audio communications. 

The micro-processor based equipment has 
the memory required for program control, 
receive-transmit buffer area, variable 
customer-tailored directory and spare area for 
extended applications. The liquid crystal dis- 


Germany 


tion of energy usually found in teleprinters of 
conventional design has given way to a number 
of small decentralised stepping motors which 
are controlled by the electronics section direct. 

Silent electronics, quiet stepping motors and 
sound-absorbing plastics (eg for the printwheel) 
make its operation virtually silent. 

It works under extreme conditions, for exam- 


ISRAEL 


Transmission/reception rate 

(standard send/receive rates) 50, 75, or 100bd 
selectable by internal strapping 

(other rates) up to 20 characters per s available 
Output circuit 

(neutral) solid-state dry contact 

(max line rating) 250V, 100mA, dc 

(max voltage drop across output terminals in 
mark position) 8V dc at 100mA line current 
Input circuit: resistive, 2000, 20-60mA, 
neutral, selectable by internal strapping 
KEYBOARD DESIGN 

4-row keyboard with additional set of control 
keys. Automatic shift with Roman character 
version 

Key stroke: 4-5mm 

Operating force: 75—100g 

Spacing between adjacent keys: 20 +1mm 
Automatic letters/figures shift 


PRINTER DESIGN 

Printing method: impact, 7x13 dot matrix 
Spacing between characters: 0.003in 
(0.07 mm) 


Output circuit 

(neutral) solid-state dry contact 

(max line rating) 250V, 100mA, dc 

(max voltage drop across output terminals in 
mark position) 8V dc at 100mA line current 
Input circuit: resistive, 2000, 20-60mA, 
neutral, selectable by internal strapping 
KEYBOARD DESIGN 

4-row keyboard with automatic shift or 3-row 
keyboard 

Key stroke: 4-5mm 

Operating force: 75—100g 

Spacing between adjacent keys: 20 +1mm 
Automatic letters/figures shift 


PRINTER DESIGN 

Printing method: impact, 7x13 dot matrix 
Spacing between characters: 0.003in 
(0.07mm) 

Number of copies: 5 

Paper roll 

(width) 8¥2in (215mm) 

(diameter) 4in (101mm) 


signals over radio communications channels. 
A station equipped with a radio set, standard 
tele-typewriter equipment and an MD-522A/ 
GRC modem can provide simplex communica- 
tions. Duplex operation is possible if an auxiliary 
receiver is available. 
All controls, connectors and indicators of the 


play has capacity for 24 characters, figures or 
symbols, status messages, providing an 
ambient-free view of the information. There are 
46 keys which edit, display and control the 
device. 


TECHNICAL SPECIFICATION 

Control: micro-processor-based with 8k bytes 
Display: liquid crystal with 24 characters, 
figures or symbols 

Keyboard: 46 key including alpha-numeric 
keys, control and edit keys 

Communications: built-in modem, fsk 1200bd, 
serial via vhf/uhf transceiver, telephone line to 
other digital message device or host computer 
Addressing: single station, group or broadcast 
Message format: free text alpha-numeric or 
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ple on drilling platforms or in 24-hour non-stop 
service for press agencies. It is suitable for use 
in any country, in both cold and tropical regions, 
in offices or harsh industrial environments. 


Manufacturer: 
Munich. 


Siemens Aktiengesellschaft, 


Number of copies: 5 

Paper roll 

(width) 8¥%2in (215mm) 

(diameter) 4in (101mm) 

Paper feed system: friction 

Line spacing: 6 lines/in 

Printing ribbon: standard red/black typewriter 
ribbon, Y2in (138mm) 

Paper tape 

(width) 11/16in (17.46mm) 

(thickness) 0.003-0.004in (0.07—0.1 mm) 
(diameter of roll) 9in (22.8cm) 

Power requirements: 115/230V ac +10% of 
nominal input voltage, 50-60Hz, single-phase 
Temperature range: —10 to +55°C 

Relative humidity: to 95% 

Height: 28cm (11 in) 

Width: 53cm (21 in) 

Depth: 66cm (26in) 


Manufacturer: Koor Systems Limited, Petach 
Tykva. 


Paper feed system: friction 

Line spacing: 6 lines/in 

Printing ribbon: standard red/black typewriter 
ribbon Y2in (18mm) 

Paper tape 

(width) 11/16in (17.46mm) 

(thickness) 0.003-0.004 in (0.07—0.1 mm) 
(diameter of roll) Qin (22.8cm) 

Nominal input voltages 

115/230V ac +10% 

50-60 Hz, single-phase 

Temperature range: —10 to +55°C 
Relative humidity: to 95% 

Height: 27cm (11in) 

Width: 51cm (21 in) 

Depth: 62cm (24in) 

Weight: 42kg (92!b) 


Manufacturer: Koor Systems Limited, Petach 
Tykva. 


modem are on the front panel. The modular 
assemblies which make up the unit are enclosed 
in a weatherproof case designed to fit the 
MT-3140/GRC-106 mounting. 


Manufacturer: Tadiran, Tel Aviv. 


operator's pre-programmed repertoire up to 100 
characters per message 

Power consumption: <1.4W 
Temperature range: —40 to +70°C 
Humidity: up to 97% 

Altitude: —1500 to 3000ft (—457 to 914m) 
Shock: ¥2 sine, 15g in 11ms 

Height: 235mm 

Width: 102mm 

Depth: 60mm 

Weight: 1600g 


OPERATIONAL SPECIFICATION 
Qualified to MIL-E-4158D and MIL-STD-461A 
Industries 


Manufacturer: Elta Electronic 


Limited, Ashdod. 
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Radio Tele-typewriter Modem 
MD-522/GRC 


The MD-522/GRC is a fully transistorised 
modem that permits teletype-plus-voice of full 
duplex teletype operation over 3 kHz audio 
channel. 


FSK/UHF Modem SP-453 


This modem is usually associated with uhf 
transceivers as a terminal equipment for tele- 
type operation. The unit is divided in two sec- 
tions: modulator unit, which converts tty signals 
into frequency shifted audio tones, and demod- 
ulator unit, which converts fsk tones into tty mark 
and space signals. 


Multi-channel RATT Terminal 
SP-459 


The ratt terminal, designed for fixed installations, 
is composed of a modulator and a demodulator 
unit. 

These allow handling of up to 16 simultaneous 
tty messages on each sideband of a radio 
communications voice channel 3kHz wide. The 
terminal has capability for space, frequency and 
rf frequency diversity operation. 


ITALY 


TECHNICAL SPECIFICATION 

Operating modes: 

(85 Hz shift) 

2805 +42.5Hz 

Frequency diversity: 2805 +42.5Hz plus 425 
+42.5Hz 

85-Hz shift plus voice: 2805 +42.5Hz 

Voice low-pass filter: down 3dB at 2300Hz 
Voice alone: full voice bandwidth, 300- 
3000 Hz 


TECHNICAL SPECIFICATION 

MODULATOR 

Input impedance: 10000 

Keying: single or dual current 

Keying speed: up to 100bd 

Output impedance: 600 balanced 

Tone frequencies: 700Hz (mark) and 500Hz 
(space) 

DEMODULATOR 

Input impedance: 6000 balanced 


All the circuits relevant to one standard are 
assembled into a single plug-in unit which can 
be easily replaced for maintenance or whenever 
a change of standards is required. 


TECHNICAL SPECIFICATION 

Input lines: up to 16 

Input signals: polar or neutral 

Keying speed: 50-75bd 

Frequency stability of output tones: better 
than 1 x 1074 

Output line impedance: 600 0 

Total audio bandwidth: 300-3050 Hz 


850 Hz shift: 200 +425Hz 

Primary input power: 27V dc nominal 
Temperature range: —40 to +65°C 
Height: 117mm 

Width: 457mm 

Depth: 330mm 

Weight: 16.4kg 


Manufacturer: Elmer Division of Montedel, 
Pomezia. 


Output for tty 

(voltage) GOV max 

(current) GOmMA max 

Keying speed: 100bd 

Height: 132mm 

Width: 441mm 

Depth: 480mm 

Weight: 10kg 

Manufacturer: Elmer Division of Montedel, 
Pomezia. 


Input impedance: 600 0 
Number of output lines: up to 16 
Output signal level: +60V dc 


~Primary power: 115V ac +10%, 45-65Hz, 


single-phase 

Temperature range: 0—-50°C 
Height: 798mm 

Width: 547mm 

Depth: 500mm 

Weight: 60kg 


Manufacturer: Elmer Division of Montedel, 
Pomezia. 


Data Modems for HF/SSB MX-510, 
MX-512, and MX-513 


MxX-510 

The MX-510 digital data modem is a full duplex 
data modulator-demodulator designed to pro- 
vide digital data transmission over high- 
frequency radio circuits. The signalling format 
has been specifically designed to provide effi- 
cient data transfer in spite of the multi-path 
distortion typical of hf ionospheric propagation. 


TECHNICAL SPECIFICATION 

Configuration: full duplex modem capability; 
operates with single 3kHz audio voice band 
channel 

Data rates 2400bps 

1200 bps (with inband diversity) 

1200bps (with 8 tones for restricted bandwidth 
channels) 

Modulation: differentially coherent phase shift 
keying, 4-phase modulator 

Frame duration: 13.3ms 

Frequency correction: provides operation over 
input frequency shift of +75Hz 

Temperature range: 0—50°C 

Height: 226mm 

Width: 441mm 

Depth: 470mm 

Weight: 2.5kg 


OPERATIONAL SPECIFICATION 

Compatible with other equipments meeting the 
hf data modem requirements of Para 7, 3, 5 of 
MIL-STD-188C 


MxX-512 
The MX-512 is a self-contained digital data 
terminal set which provides all required modem 
and network control functions in tactical data 
naval system using either hf or uhf radio equip- 
ment. 

It may be operated as a picket or net control 
station in a ntds net. 

All system control, performance monitoring 
and self-test functions are performed directly on 
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the front panel of the MX-512. A remote-control 
panel is an optional accessory. 


TECHNICAL SPECIFICATION 

Data rates: 1364 and 2250bps 

Computer interface: serial or parallel tactical 
computer interface 

Audio interface 

Impedance: 600 balanced (rec and trans) 
Audio output (2 signals): 0-2dBm composite 
(adjustable) 

Audio input (2 signals): 0dBm +3dB 
Keyline levels 

(transmit) 6V de 

(receive) OV dc on audio centre tap or separate 
keyline 

Diversity reception: usb, Isb, manual or auto- 
matic diversity, operator selectable 
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MX-512 terminal 


Temperature range 

(operating) 0-50°C 

(storage) —62 to +75°C 

Height: 270mm 

Width: 441mm 

Depth: 560mm 

Weight: 34 kg (75|b) 

Power: 120W at 115V 47-440Hz, single-phase 
or 230V, 47-63Hz, single-phase 

Cooling: ambient room air, no forced air cool- 
ing. Equipment operable with drawer fully open 


MX-513 
The MX-513 is a more sophisticated version of 
the MX-510 digital data modem, featuring 2400, 
1200 bps data rates and special slow data rates 
of 600, 300 and 150bps. 

Redundancy is provided at the 1200, 600, 
300, 150bps data rates for improved perfor- 
mance. 


TECHNICAL SPECIFICATION 

Configuration: full duplex modem capability; 
operates with single or dual 3-kHz audio voice 
band channel. Provision for dual diversity to 
provide space or frequency diversity ratio- 
squared combining. 


Modems for VHF/UHF Operation 
MX-170 and SP-965 


Spread spectrum modems MxX-170 and SP-965, 
developed for association with vhf transceiver 
RV3/13/V-SS and uhf transceiver RT619 respec- 
tively, utilise the pseudo-noise technique, in 
which the spreading is obtained by modulating 
the base-band with a pseudo-random binary 
sequence. 


TECHNICAL SPECIFICATION 
Rf sensitivity: audio output to noise ratio of 
20dB with —113dBm rf input signal 


Micro-processor-Controlled 
Teleprinter RUT 200 


RUT 200 is intended for field, mobile and ship- 
borne applications. Though the teleprinter is 
novel in concept it fully complies with interna- 
tionally accepted standards such as the relev- 
ant CCITT recommendations. It is thus compat- 
ible for use on any network employing com- 
munications equipment which conforms with 
those standards. 

The use of a micro-processor in the RUT 200 
facilitates Operation and flexibility. 

The machine employs a small and rugged 
matrix printing head ensuring optimum and 
consistent print-out. The machine is able to print 
up to three additional copies together with the 
original. 

The very few moving parts required for matrix 
printing allow operation close to the end-user as 
it generates very little noise even when all 
functions are operating simultaneously. 

The compromising emanations are reduced 
to such a level that the teleprinter is well suited to 
operate in connection with on-line crypto 
machines. 

The basic send/receive unit can be com- 
plemented with paper tape or electronic 
attachments; the paper tape attachment houses 
an optical reader and a type punch; the elec- 
tronic attachment has an editing capability 
which eases the operator's preparation of mes- 
sages, and storing capability of up to 8000 
characters, that allows local operation of the 
teleprinter and transmission on the line simul- 
taneously. 


TECHNICAL SPECIFICATION 

Code: 5-bit CCITT alphabet No 2 standard 
frame 

(transmitting) 7.5 bits per character 
(receiving) 7-7.5 bits per character synchron- 
ous 

Transmission speed: selectable 50, 75 and 
100bd 

Transmitter distortion: <2% 

Interface: half-duplex, single current 40 mA; low 
level to MIL-188C (also compatible with CCITT 
V28) 

Operating modes: point-to-point connections 
and message switching networks 
Temperature range 

(operating) —10 to +55°C 

(storage) —40 to +70°C 

Shock: 50g 11ms no operation 

Air transport: —55°C 220mb 

Low air pressure: — 10°C 570mb operation 
Damp heat: 55°C humidity 90-95% 

Power requirements 

240/220/115V +10%/—15% strappable 
45-440Hz 
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Data rates 

2400bps 

1200bps, dual 1200bps 

(with inband diversity) 600/300/150 bps 
Modulation: differentially coherent phase shift 
keying, four-phase modulation 

Frame duration: 13.3ms 

Temperature range: 0—50°C 


Audio output on Rx: OdBm into 6000, 300- 
3500 at 3dB 

Carrier interface frequency 

(MX-170) 11.5MHz 

(SP-965) 50 MHz 

Modulation (ss signal): staggered quadri- 
phase modulation 

Voice modulation: suppressed clock pulse 
duration modulation 

Acquisition time: <2s 

Type of intelligence: voice or data up to 2400 
bps 

Number of addresses: 2048 
Primary power: 110/220V ac, 
single-phase 


50-60 Hz 


SWEDEN 
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Prime power: GOW at 115V 
Height: 226mm 

Width: 441mm 

Depth: 700mm 

Weight: 25kg 


Manufacturer: 
Pomezia. 


Elmer Division of Montedel, 


MX-170 

Height: 318mm 
Width: 300mm 
Depth: 210mm 
Weight: 5kg 


SP-965 

Height: 132mm 
Width: 441mm 
Depth: 470mm 
Weight: 7kg 


Manufacturer: 
Pomezia. 


Elmer Division of Montedel, 


rat 


RUT 200 in operation with the Swedish Navy 


RUT 200 keyboard details 
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Power consumption 

(operating) approx 90W 

(standby) 40W 

Noise level: below 60dB (A) (printing and 
punching at 50bd, measured at 1m according 
to DIN 45635) 

(in standby) below 40dB (A) 

Mtbf: 2000h estimated 

Mttr: <30 minutes estimated 

Keyboard type: for row standard 

Printer type 

(impact) 7x9 dot matrix with ink ribbon 
(ecma) 42 font 
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Speed: 50 character ver s max 

Line length: 69-72 characters, factory adjust- 
able 

Line spacing: 4.35, 6.35 and 8.46mm ('/s6, % 
and 1/3in) 

Paper width 

(friction feed) 209, 216, 250mm 

(sprocket feed) 216, 250mm, option 

ASR 

Height: 280mm 

Width: 520mm 

Depth: 475mm 

Weight (excl paper rolls): 26kg 


HADAR Digital 
9 SB 600 


Message Device 


The HADAR is a short-burst transmission system 
for use with general types of vhf and hf radio 
sets. It is intended for transmitting messages 
from, for example, reconnaissance patrols and 
artillery forward observers. The system has 
been designed and evaluated in co-operation 
with the Swedish Armed Forces. 

The HADAR consists of three units; the rug- 
ged, lightweight solid-state data entry unit for 
entering the information which is to be transmit- 
ted, the data receiver unit for displaying the 
information received from the data entry unit and 
the battery unit for transmitting by line or cable. 

The data entry unit and the data receiver unit 
are compatible with most types of existing radio 
set. 

The data entry unit has a keyboard for 16 
alpha-numeric characters and a display panel 
for 30 characters. It has a memory for storing 
information while awaiting a suitable time to 
transmit the message. There are function keys 
for initiating single or triple transmission, and for 
erasing and dimming the display. A steerable 
cursor corrects erroneous entries. Above the 
displays there are interchangeable labels which 
designate the contents of the messages. 

The data receiver unit has a display identical 
to that of the data entry unit and has provisions 
for connections of a teleprinter, a field artillery 
computer and a data entry unit. Acknowledg- 
ment and request for repetition signals can be 
sent back to the data entry unit if required. There 
are indicators for correct/false message 
received and for low-power supply voltage. 
Single or triple transmission can be chosen. The 
transmission time for a single message of 30 
characters is about one second. 

The operator at the transmitting site chooses 
the appropriate label, enters the message 
extracted from the conversion/code table and 
after checking the content of the message 
displayed initiates transmission by pressing 
either the single or triple transmission keys. The 
keying sequence is then automatically control- 
led by the data entry unit. 

At the receiving site the received message is 
automatically checked for errors and presented 
on the display. The operator normally uses the 
acknowledgment and request for repetition 
functions sparingly. When a teleprinter is used 
together with the data receiver unit, the received 
messages are printed out automatically to pro- 
vide a complete log of all events. 

When the data receiver is connected to a field 
artillery computer, and messages arriving from 
the artillery forward observers are fed directly 
into the computer. HADAR is also useful for 
transmission on telephone lines and cables 
when these are available. 

The modulation system chosen provides reli- 
able operation on vhf as well as hf, even when 
the radio propagation conditions are poor and, 
for example, subject to interference caused by 
ionospheric disturbances. 

The digital message is subject to automatic 
error-checking to secure an error-free flow of 
information. 

Messages of up to 30 characters of coded 
information can be composed. The message is 
composed of groups of characters which are 
extracted from a simple conversion/code table. 
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RO AND KSR 

Height: 280mm 

Width: 520mm 

Depth: 405mm 

Weight (excl paper rolls): 24kg 


Manufacturer: Philips Electronikindustrier AB, 
Jarfalla. 
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HADAR receiver, battery and data entry units 


The labels for message designation are easily 
interchangeable, to simplify the composition of 
various types of message. 

To counteract attempts to decode the mes- 
sages alternative labels with the same message 
designation re-arranged in different orders are 
used, Only those who know which label to use at 
a certain time and/or location can interpret the 
message. 


TECHNICAL SPECIFICATION 

Transmission characters: letters A-F, figures 
0-9 

Message: 30 characters 

Modulation: dual frequency shift keying 
Transmission rate: 150bps 

Transmission duration (excluding start-up 
and radio tuning) 

(single message) 1.2s 

(triple message) 3.5s 


Character error probability: 104 (s/n=OaB, 
500-2800 Hz white noise for triple message) 


RADIO INTERFACE 
Audio output level: 1.5mV into 1500 
Audio input level: 10mV-5V, 10000 


LINE INTERFACE 
Audio output level: 0dBm, 6000 
Audio input level: 0 to -30dBm, 6000 


PRINTER (DATA RECEIVER UNIT) INTERFACE 

Code: CCITT No 2 

Speed: 50, 150bd 

Output: 40mA single current 

Operating mode: automatic or manual start of 
printer data receiver unit generates space, car- 
riage return, line feed and +/— sign for correct/ 
incorrect message 


RE-TRANSMISSION 

Field artillery computer/data entry units: bal- 
anced drivers and receivers. Data receiver unit 
and field artillery computer/data entry unit can 
be separated up to 20m 

Temperature range —40 to +55°C 

Vibration: +0.2mm, 10-50Hz 

2g, 50-150 Hz 

Bumping: 500 bumps, 25g, 6ms 

Humidity: 95— 100%, 25—55°C 

4x24h 

Rain: panel waterproof 

Immersion: data entry unit at 1m depth of water 
for 2h 

Weight 

(data entry unit) 2.2kg 

(data receiver unit) 10kg 

(battery unit) 3.7kg 


Remote Data Terminal RT210 


The Remote Data Terminal (RDT) is a device 
enabling an operator to set up data and then 
initiate transmission over the appropriate com- 
munications system and automatically receive 
command information. It is normally used over a 
speech circuit by being connected between a 
headset and the transmitter/receiver. Informa- 
tion set up on the rdt keyboard is transmitted 
during breaks in speech transmission. Although 
data takes precedence over speech, a data 
message is short and will result in only an 
insignificant interruption. 

The rdt is a small compact electronic unit 
containing micro-processor, modem, control 
and audio printed circuit boards. The unit is 
self-contained with its own power supplies suit- 


Synchronous Data Multiplexer 


The Synchronous Multiplexer allows any compu- 
ter (micro, mini or main-frame) to interface up to 
16 remote terminals such as vdus, plotters, 
tele-typewriters and computers. The line 
interfaces offer full duplex operation with V28 
and V24 compatible four-wire modems. The 
computer interface provides a dma facility to 
fast memory. The multiplexer operates at 
speeds up to 9600bps per line. 

The unit is 19-inch (48-cm) rack-mounted and 
supported by telescopic slides and four front- 


Asynchronous Data Input 
Multiplexer 


nis is a large data multiplexer to handle inputs 
operating at 1200 bauds. The input circuits are 
arranged to receive up to 256 individual asyn- 
chronous lines in blocks of eight, with each line 
optically isolated from the equipment 
electronics. There is adequate buffer storage for 
all 256 inputs to operate simultaneously and 
continuously. 

Extensive self-diagnostic circuitry is provided 
and the multiplexer is designed to transfer data 
on a ‘handshake’ system ensuring extreme 
integrity of both output and transferred data. 

The multiplexer is housed in a 5 foot by 19 inch 
(1.5m by 48cm) rack. Printed wiring boards 
carrying integral 120-way gold-plated edge 


Miniature Printer MA4233 


The MA4233 miniature printer is a_ self- 
contained, internal battery-powered unit to 
complement a range of miniature ruggedised 
cipher units and morse readers. The printer 
accepts continuous serial data at speeds up to 
600 bauds and prints characters ina 7 by 5, orin 
some cases 7 by 7 dot matrix format on a 
line-by-line basis. 
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POWER REQUIREMENTS 

Data entry unit 

(display on) 9-32V, 12W 

(display off) 15mV 

Data receiver unit 

(display on) 20-32V, 35W 

(display off) 10W 

Mtbf 

(data entry unit) 10 000h estimated 
(data receiver unit) 5000h estimated 
Mttr: 30 minutes estimated 


DATA ENTRY UNIT 
Height: 170mm 
Width: 250mm 
Depth: 70mm 
Weight: 2.2kg 


UNITED KINGDOM 


able for a wide range of input voltages and 
frequencies. The front panel provides all the 
necessary operator command facilities includ- 
ing a display area together with message entry 
and instruction controls. 

The equipment is rack-mounted, but it can be 
used either free-standing or in a transit case, 
provided the ends are hinged open for cooling 
and cable connection. 

For radio link applications, a signal is pro- 
vided by the rdt which switches the radio to 
transmit. For line transmission a facility is pro- 
vided which will cater for two- or four-wire 
working. 

Additional facilities can be provided as 
required so that data from some ancillary 
equipment can be displayed automatically on 
the rdt. 


fixing screws. It is powered by integral 240-volt 
ac power supplies, and each voltage rail is 
equipped with over-voltage protection. The front 
panel carries a mains switch and indicator 
lamps. The dma interface, which is particular to 
a host computer type, is housed separately in 
that equipment. 


TECHNICAL SPECIFICATION 

Power requirements: 250VA, 240V ac +10%, 
50 Hz 

Number of send lines: 16 


connectors are used as a basis for the electronic 
circuits. The pwbs are inserted from the front of 
the rack and are normally concealed behind 
hinged panels. A flow of cooling air is 
maintained through the cabinet by an 
internally-mounted fan unit. 

Input/output connections are made to the rear 
of the rack through high-quality plugs and 
sockets. Both front and rear hinged doors are 
fitted to the rack. 

An extensive display panel mounted in the 
rack can be used to display intercepted data 
selected from any one of the 256 input channels. 

Indicators are provided for fault states of all 
areas of the multiplexer. 


TECHNICAL SPECIFICATION 
Power requirements: 1.5kVA 100-250V ac, 
45-65 Hz 


Intended for use with militarised communica- 
tions terminal and cipher equipments the 
MA4233 is suitable for use in any ruggedised 
applications involving the printout of ITA2 or 
ITAS coded data in a portable form and under 
adverse environmental conditions. 

An internal electronic store and micro- 
processor enables the characters of several 
languages to be programmed. The micro- 
processor formats the incoming data into a 
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DATA RECEIVING UNIT 
Height: 412mm 
Width: 240mm 
Depth: 180mm 
Weight: 10kg 


BATTERY UNIT 
Height: 130mm 
Width: 280mm 
Depth: 105mm 
Weight: 3.7kg 


Manufacturer: Philips Elektronikindustrier AB, 
Jarfalla. 


TECHNICAL SPECIFICATION 

Transmission speed: 1200bd from modem 
Communication bandwidth: 600-3000 Hz 
Output, line/radio: OdBm in 6000 (typical), 
5mV in 10K Q (typical) 

Message capacity 

(demand panel) up to 30 digital indicators 
(input data panel) up to 45BCD switches and 8 
on/off switches 

(additional data panel) 18 digital indicators 
Temperature range: 0—45°C 

Power supplies: input 100—-125/200-250V 
+10% 200VA 50/60/400Hz +2% 

Height: 221 mm (8.75in) 

Width: 482mm (19in) 

Depth: 533mm (21 in) 

Weight: 18.5kg 


Manufacturer: 
Surrey. 


Plessey Radar, Weybridge, 


Number of receive lines: 16 

Computer interface: suitable for dma transfer 
to host computer memory (Interface to 
DECPDP11 available) 

Temperature range: 5—50°C 

Humidity: 20-95% at 30°C (non-condensing) 
Height: 266mm (10.4 in) 

Width: 482mm (19in) 

Depth: 560mm (22.1 in) 


Manufacturer: 
Surrey. 


Plessey Radar, Weybridge, 


Number of input lines: 256 

Input data: 1200bd 8-bit asynchronous 
Buffer storage: 256 x 32-bit words 

Store cycle period: adjustable between 40 and 
100ms 

Number of output channels: 6 

Output data: 256x48-bit words (as 6x8-bit 
bytes) 

Output bytes 

(input words) 3bytes 

(originating device) 1 byte 

(fault information) 1 byte 

(spare) 1 byte 

Height: 171cm (67in) 

Width: 56cm (22in) 

Depth: 67cm (26in) 


Manufacturer: 
Surrey. 


Plessey Radar, Weybridge, 


maximum of 31 characters per line and ensures 
that words of less than 31 characters are not split 
at the end of the line. 

The printing mechanism operates by horizon- 
tal scanning of a seven-row by one-column 
print-head providing permanent dry printing 
without the use of inks, ribbons or chemicals 
onto electro-sensitive recording paper. When 
sufficient characters have been input, or after an 
appropriate delay at the end of messages, the 
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complete line is printed. The print-head com- 
pletes a line of print in less than 500ms; the 
seven discharge electrodes of the print-head 
are lifted out of contact during flyback and 
waiting times. The printer is provided with a 
serrated cutter for easy removal of completed 
messages. 

The MA4233 is housed in a rugged flat cast 
aluminium case, with a flap for sealing the 
mechanism against dust and moisture when not 
in operation. An olive drab carrying case is 
supplied for attaching to personnel military har- 
ness. 


TECHNICAL SPECIFICATION 

Input: |TA2 or ITA5 serial code at 5V logic level 
Input data rate: preset to 50, 75, 110, 300 or 
600bd 

Print format: English alpha-numeric 7x5 dot 
matrix characters (Arabic, Farsi and other 
character forms available). Arabic version 
(MA4233A) uses 7x7 dot matrix 

Print sequence: line-by-line basis on receipt of 
complete line, or timed end of message recogni- 
tion 

Maximum print rate: 60 characters per s 
Maximum line length: 31 characters including 
spaces 

Print capacity: average 200 lines per m 
Recording paper: standard metallic electro- 
sensitive. 60mm width 30m per roll nominal 
Power supply: internal re-chargeable ni-cad 
battery 

Battery charging: from any 80mA dc source in 
12-30V range and from 120/240V ac supply 
Temperature range 

(operating) —10 to+55°C 

(storage) —40 to +70°C 

Height: 63mm (print cover closed) 

Width: 170mm 

Length: 232mm 

Weight: 3kg 


Electronic Message Terminal 
(CGT-1148) 


The model CGT-1148 is a_ high-speed, 
militarised electronic hard copy message termi- 
nal. The design is micro-processor based and 
incorporates the latest available technology in 
printing techniques. The machine is available in 
receive only (r/o), keyboard send/receive (ksr) 
or automatic send/receive (asr) configurations. 
An_internally-mounted solid-state message 
store is employed in the asr. The message store 
is built onto a single printed circuit card and has 
a capacity of up to 12 000 characters. 

The machine is designed to operate in ITA2 or 
ITA5 to interface with all system speeds from 50 
to 2400 baud, and to print at speeds up to 120 
characters per second. A standard four-row 
keyboard is used throughout. The terminal may 
be used as a standard teleprinter with a 
sophisticated solid-state compose and edit 
facility, or as an intelligent computer terminal. 

It will be the standard teleprinter in the British 
Army's Ptarmigan communications systems 
which will be introduced into service in the 
1980s, and is claimed to be the first fully 
electronic device of its type anywhere in the 
world. The initial Ministry of Defence contract, 
placed in 1977, is valued at some £6 million. 


TECHNICAL SPECIFICATION 

Power: 28V dc, 115/240V ac 47-420Hz 
single-phase 

Interface: V28/V24, others optional 
Character font: 9 x 7 pin matrix 

Character spacing 

10 characters per in (2.54cm) 

6 lines per in (2.54cm) 

Line length: 80 characters 

Paper: standard carbon or pressure sensitive 
Copy capacity: original plus 4 copies 
Temperature range: —32 to +52°C 
Humidity: 95% at 40°C 

Width: 40cm (15.75in) 


as 


Manufacturer: Racal-Datacom Limited, 
Salisbury, Wiltshire. 


Electronic message terminal 1148 


Depth (including 22cm (8.66in) keyboard) 
58cm (22.84 in) 
Weight: 24kg (52.9|b) 


MA4233 printer 


Manufacturer: 
Harlow, Essex. 


Cossor 


Electronics Limited, 


Celtic Message Preparation Termi- | 
nal (CGT 1050) 


The Celtic terminal has been designed to pro- 
vide input and/or output facilities to communica- 
tions and data gathering and processing 
systems. 

As an attachment, which can be easily added 
to existing radio communications systems 
through the audio channel it comprises a 
keyboard, flat display panel, storage facilities for 
outgoing and incoming messages and modem. 
It is completely micro-processor controlled and 
comes in a single composite unit. 

Using a keyboard, an operator enters 
messages which are displayed on the display 
panel. The message can be edited and 
corrected by using a flashing cursor and over- 
typing the character(s) to be changed. The 
operator sends the message by pressing the 
transmit key. Transmission is by keyed tones 
sent over hf, vhf, or uhf radio links or a combina- 
tion of each including, where required, line tail 
circuits. 

The message can comprise either numerals 
only or numerals and letters entered from a 
universal letter/numeral keyboard. Other 
characters, such as punctuation can be added 
within the limitation of the Keyboard. 

Reception at the far end of the link uses the 
same unit. A received message will be automat- 
ically held in a receive store and an indicator 
light will alert the operator who is able to display 
the message for reading. 

If the message is acceptable the operator can 
send it either to line or for recording on a local 
teleprinter by pressing a separate key on the 
unit. Incorrect reception will be indicated either 
by a parity check error indication on the display 
or by inspecting the message format. 

By means of other keys the operator is able to 
advise the sending end that he has received the 
message correctly or, if an error is detected, to 
request a re-transmission. Alternatively auto- 
matic acknowledgement of correct messages 
can be provided. 

Incoming received messages are stored in 
sequence. A message can be deleted from the 
equipment only by positive action of the 
operator. Error checking facilities ensure a 99.9 
per cent probability of error detection in a 
received message. In a hostile environment the 
operator's confidence in the functioning of the 
system is reinforced by the answer back 
facilities provided by the terminal. 

A modem specially designed to cater for the 
characteristics of the message and the hf radio 
transmission medium is built into the terminal. 
Its interface with the radio equipment is by 


Multiplexer 983 


Multiplexer 983 is a new versatile time-division 
multiplexer conforming to the recently adopted 
Eurocom (NATO) standard specifying 15/30 
audio channels, delta modulation at 16/32 
kilobits per second per channel, and a total 
output of 512 kilobits per second. 

The Eurocom multiplexer is principally for use 
in field army radio relay communications which 
are the means of carrying the telephone system. 
In modern armies digital transmission is used for 
radio relay and this facilitates the use of bulk 
encryption. 

It is designed as a second generation 
Eurocom multiplexer and offers the high immun- 
ity to noise inherent in digital transmission, the 
opportunity to employ bulk encryption, the 
bandwidth, speech quality, and immunity to link 
errors advantages of SCALE, (Syllabically 
Companded and Logically Encoded) and flexi- 
bility of channel allocation to speech, data or 
telegraph traffic. 

Additionally, it incorporates interfaces for 
magneto signalling systems or existing stan- 
dard six-wire e and m facilities. The multiplexer 


UK/TERMINALS 


281 


Celtic message preparation terminal 1050 


means of keyed tones. Input to and output from 
the radio equipment is by means of the existing 
transmitter and receiver audio inter- 
connections. 

The Celtic terminal is applicable to a number 
of system modes of operation, unidirectional- 
broadcast, two-way, point to point links (either 
singly or aS a system) or military tactical net 
radio. 

Itis envisaged that the terminal could be used 
for incident reporting, artillery/missile target 
acquisition and fire-control; battlefield auto- 
matic data processing, logistic messages and 
battlefield statistics, and air support tasking 
information. 

An additional version, the Celtic II (CGT 1051), 
is available. It employs a touch-sensitive 


keyboard to simplify operation and ensure 
foolproof operation. 


TECHNICAL SPECIFICATION 

Flat panel display: 2 lines of characters, each 
line 20 characters. 

Message lengths: up to 80/120 characters with 
roll-up/roll-down facilities for display. 

Power supply: nominally 24V dc 

Power consumption: 7W max 

Height: 21cm 

Width: 23cm 

Depth: 6cm 

Weight: 2kg 

Electronics Limited, 


Manufacturer: Cossor 


Harlow, Essex. 


Multiplexer 983 


can also be used in fixed digital communication 
networks. 

The multiplexer channels are accessed in 
pairs by interchangeable plug-in boards of four 
different kinds. Channel 0 is always allocated to 
multiplexer framing and the board fitted in first 


position has no access to it. Up to eight boards 
may be selected in any combination with the 
single restriction that not more than one tele- 
graph sub-multiplexer board can be fitted. 
Channels may be left unused with no effect on 
the other channels. 
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Link capacity can be increased by intercon- 
necting multiplexers in various configurations. A 
single multiplexer provides 16 channels (one 
allocated to framing) with a frame rate of 32 000 
per second giving a composite data rate of 
512 000 bits per second. Two multiplexers may 
be connected in parallel, with one slaved to the 
other, to provide 32 channels (one framing) at a 
frame rate of 16 000 per second still at 512 000 
bit per second composite data rate. 

Alternatively, two multiplexers may be 
stacked in a super-multiplex configuration to 
provide 32 channels (two framing) at 32 000 
frames per second with composite data rate of 
1 024 000 bits per second. 

Similarly, four multiplexers may be arranged 
in a super-multiplexer configuration to provide 
64 channels (four framing) at 32 000 frames per 
second with a composite data rate of 2 048 000 
bits per second. (Three multiplexers cannot be 
stacked in this way). 

Parallel combinations may also be stacked in 
twos or fours giving a maximum capacity of 128 
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channels (4 framing) at 16 000 frames/second 
and a composite data rate of 2 048 000 bits per 
second. 

Allocation of channels to traffic types is made 
by fitting the selected combination of boards. A 
removable cover on the equipment front panel 
allows very simple fitting of the boards with the 
equipment in situ. A ‘wipe-clean’ label on the 
front panel facilitates recording the board fit for 
various roles. 

Analog audio boards each code/decode two 
speech channels using SCALE. The circuits are 
implemented by thick-film hybrid techniques. 

The speech quality obtained with SCALE 
working at the multiplexer frame rate of 32 000 
samples per second is suitable for multi-hop 
communication previously achieved with six-bit 
pcm at 48 000 bits per second. Moreover, with 
two multiplexers in parallel and a consequent 
sampling rate of 16 000 per second, there is little 
reduction in speech quality. SCALE has a 
dynamic range of 34dB and so can accommo- 
date wide variations in speech loudness. 


Data boards each process two channels of 
asynchronous data at rates up to 2400 bits per 
second for access to the multiplexer channels. 
Link error rates of 1 per cent are reduced by the 
system to data error rates of 0.01 per cent. 

Telegraph sub-multiplexer board multiplexes 
up to 15 telegraph channels to the selected 
multiplexer channel. 

Digital audio boards each provide digital 
access to two multiplexer channels. This allows 
speech or other channels to be routed from one 
multiplexer to another within the mode without 
digital-analog-digital conversion thus avoiding 
the degradation implicit in such conversions. 


OPERATION SPECIFICATION 

Designed to meet British Military Specification 
(Mechanical) DEF133 L2 and (EMC Perfor- 
mance) DEF STAN 59-41B3. 


Manufacturer: Marconi Space and Defence 
Systems Limited, Stanmore, Middlesex. 


UNITED STATES OF AMERICA 


ARQ Terminal Model 1620 


The Model 1620 is an all-electronic micro- 
processor controlled ARQ terminal. Designed 
specifically to the standards described in CCIR 
recommendation 476-1, it is compatible with 
equipment built by other manufacturers for the 
same applications. Micro-processor control 
permits operation of the unit to be modified to 
suit a virtually unlimited number of user require- 
ments. 

Functions of the terminal, including addres- 
sing, change direction of link, and end of com- 
munication, can be controlled from a local 
teleprinter. 

A full complement of relay contacts and high 


Spread Spectrum Voice Modem 
MX-170C 


The MX-170C Spread Spectrum Voice modem 
combines the techniques of high-speed phase 
shift keying, pseudo-noise modulation and sup- 
pressed clock pulse duration modulation pdm 
voice. The result is a useful modem, ideally 
suited to uhf/vhf line-of-sight communications in 
airborne, shipboard and vehicular installations. 
It is currently in operation with the Italian armed 
forces. 


TECHNICAL SPECIFICATION 

Rf sensitivity: —113dBm 

If spectrum bandwidth: 1200kHZz null to null 
Pn: 2048 quasi-orthogonal pseudo-random 
sequences 

Processing gain: 21 dB minimum 

Audio: better than 20 dB (tt+n)/n with input level 
of —113dBm (tt=1 kHz) 

Audio output: 0dBm into 6000 

Audio response: +2dB from 300-3500 Hz 
Primary power: 48-480Hz, 115V/220V 
single-phase, <40W 


ARQ Monitor Model 1616 


The Model 1616 is suitable for mounting in a 
standard 19-inch (48.3cm) equipment rack. The 
electronic components are packaged on plug-in 
printed circuit boards that are accessible for 
maintenance or inspection via a snap-on front 
panel. All operating controls and indicators are 
on the front panel. 

It automatically receives multiplexed seven- 
unit CCITT No 3 ARQ code signals in either two 
or four-channel format. 


current drivers is available for alarm and status 
outputs. The functions of these output devices 
are under program control and can be config- 
ured to meet precise system requirements. 

Internal storage is available as an option. The 
storage capacity is 15k characters, expansible 
in 1k character increments. The model 1620, in 
its standard form, has a 120 character input 
buffer. 

The input and output circuits can be inter- 
faced to polar or neutral telegraph current loops, 
or EIA RS-232-C, MIL-STD-188C, CCITT V- 
24/V-28 type low-level compatible. 

An optional plug-in fsk modem supplies audio 
tone interface. The modem is capable of 100 
baud with 85Hz shift at 1500 or 1700Hz centre 
frequency. 


TECHNICAL SPECIFICATION 
Temperature range 


- (operating) 0O-55°C 


(storage) —25 to +85°C 

Relative humidity: 0-95% (non-condensing) 
Height: 5.25in (13.3cm) 

Width: 19in (48.3cm) 

Depth: 20in (50.8cm) 

Weight: 35lb (16kg) 

Mounting: standard 19in (48.3cm) rack mount 
(mounting brackets removable) 


Manufacturer: Plantronics Incorporated, Fre- 
derick, Maryland. 


MX-170C spread spectrum voice modem 
Weight: 30lb (13.62kg) 


Intermediate frequency: 50MHz (other if 
optional) 

Acquisition time: 1s (typical) 

Height: 5% in (13.34cm) 

Width: 17%2in (44.13cm) 

Depth: 17in (43.18cm) 


The monitor selects any one of the multiplexed 
channels, and converts the seven-level ARQ 
code to five-level baudot code for teleprinting. 

The unit can monitor synchronous multiplex 
transmissions from automatic error correction 
(ARQ) equipments that utilise the CCIR recog- 
nised code. 

It can also be used as a remote satellite 
receiver operating independently from the main 
link, or as an active test device. When used for 
testing the unit can constantly monitor transmis- 
sions to reduce out-of-service time. 


Manufacturer: Magnavox Government and 
Industrial Electronics Company, Fort Wayne, 
Indiana. 


It will operate with inputs from most communi- 
cation radio receiver and demodulator combina- 
tions. The output characteristics of the monitor 
provide compatibility with most five-level tele- 
printers. 


TECHNICAL SPECIFICATION 
Input rate 

(2-channel) 86, 96, or 100bd 
(4-channel) 172, 192, or 200bd 


Power requirements 

(standard) 115/230V ac, 47-420Hz, 60W 
(optional) dce-to-de converter +48V dc +10%, 
60W 

Temperature range: 0—55°C 


Militarised High-Speed Line Printer 
HSP-3609-212A 


The HSP-3609-212A is a militarised high-speed 
line printer. The helix printer which is intended 
for use in critical military environments uses 
advanced designs to enable 14 low inertia voice 
coil actuators to apply pressure to paper against 
a rotating helical scanner and output 128 ASCII 
coded characters or an optional programmed 
set. Printed characters, generated in a 9 by 17 
dot matrix pattern, exhibit high resolution and 
definition. Since each voice coil actuator spans 
multiple columns and travels only 0.002 inch 
(0.05mm) compared with the 0.04 to 0.05 inch 
(1.01 to 127mm) travel normally associated with 
hammer type impact printers, the print-head 
lasts almost as long as the unit. 

Multiple copy capability, up to four-part, is 
inherent in the design. 

A feature is the dual format capability. By 
means of a panel-mounted switch the format 
may be converted from the normal 80-column 
ten character per inch, to a 132-column, 17- 
character per inch (25.4mm) format. 


Militarised Thermal Line Printers 
TP2000 


The TP2000 thermal printer offers state-of-the- 
art electro-mechanical design and features two 
highly reliable thermal print heads each span- 
ning 2 inches (65cm) of paper width. The print 
heads are solid-state and last almost as long as 
the printer. 

The basic TP2000 is a 10-character per inch 
40-column printer that operates at a 240 lpm 
print speed. For greater page density, a 66- 
column (17 character per inch (2.5cm) version 
is available. 

A micro-processor control of the print heads 
and paper feed give the user a variety of 
character fonts and the ability to write 400 dots 
per line. 

The low-power thermal heads, 60 watts of 
power while printing at 240 lines per minute, 
provide crisp, uniform density print-out. 


TECHNICAL SPECIFICATION 

Print speed: 240 lines per minute 

Number of characters: 64 USASCII code, 96 or 
128 optionally available 

Character type: 7x9 dot matrix 

Number of columns: 40 

(optional) 66 at 5x7 dot matrix 


Radio Tele-typewriter Modem 


The MD-522A/GRC modulator-demodulator is a 
transistorised component of a tele-typewriter 
system. It is an essential link in any one of three 
modes of operation and is used in conjunction 
with a receiver-transmitter for radio operation, 
an isolation amplifier for land-line operation, and 
aremote tele-typewriter unit in the same locality. 

The MD-522A/GRC_ permits transmission 
and/or reception of tele-typewriter data and 
voice communications in either one-way revers- 
ible or duplex (simultaneous) operation. 

The modem is capable of receiving and 
transmitting in fsk (frequency shift keying), nsk 
(narrow shift keying), voice only, frequency 
diversity, and nsk plus voice. 

When it is used in fsk operation it uses a 
2000-Hz centre frequency and in nsk operation 
a 21805-Hz centre frequency. During frequency 
diversity operation the equipment uses the nsk 
centre frequency plus another centre frequency 
of 425 Hz. 


Humidity range: 95% 
Height: 5% in (13.3cm) 
Width: 19in (48.3cm) 
Depth: 13in (33cm) 

Weight: approx 17!b (7.7kg) 


TECHNICAL SPECIFICATION 

Print speed 

(standard) 400 lines per minute 

(optional) up to 600 lines per minute 80 column 
format 

Number of columns: 80 or 132 switch select- 
able 

Character set 

(standard) 96 Standard ASCII character set 
(optional) 64 Standard ASCII plus graphics set 
128 Standard ASCII, character set 

Character size 

(80 columns) 10 characters/inch, (2.54cm) 
(132 columns) 17 characters/inch, (2.54cm) 
Power 

(standard) 115V, 60Hz 1-phase 

(options) 220V, 50Hz, 1-phase 115/208V, 
400Hz, 1-phase 28V dc 

Power consumption 

(idling mode) 45W 

(printing mode) 210W max 

Shock: 20g sine, 11ms 

Vibration: 5-24Hz 0.1in (2.5mm) 
amplitude 24-2000 Hz 3g 

Paper width: 9%in (31cm) 

Height: 10%2in (26.6cm) 


double 


Character spacing 

(40 column) 10/inch (standard) 

(66 column) 17/inch (optional) 

Line spacing: 6 lines per inch 

Character size: 40 col 0.07 inch widex0.1 inch 
high (0.17x2.54mm) 

Paper capacity: 100ft (30m) 

Paper size: 47% in (11.4cm) wide roll 
Paper handling: paper exits through front panel 
slot 

Primary power 

(standard) 115V ac, 400Hz, single-phase 
(standard) 115V ac, 50/60Hz, single-phase 
(optional) 115/208V ac, 47-420Hz, single- 
phase 

(optional) 12 or 28V dc 

Power consumption 

(idle) 5W 

(printing nominal) 30W 

(printing max) 60W 

Mtbf: 5000h 

Mttr: 10 minutes 

Temperature range 

(operating) 25-55°C 

(storage) 62-85°C 

Altitude 

(operating) 30 O00ft (9000 m) 

(storage) 50 OOOft (15 000m) 

Humidity 

(operating) to 95%, no condensation 
(storage) to 100% 


The MD-522A/GRC demodulator section 
receives audio tones from either am external 
receiver or from a land-line and translates them 
into current pulses which operate a receiving 
tele-typewriter unit. The modulator section 
accepts current pulses (in a standard code) 
from a sending tele-typewriter and converts 
them into audio tones. These audio tones are 
applied then to an external exciter for trans- 
mission via radio or land-line. 

There are local tele-typewriter communica- 
tions between a local receiving tele-typewriter 
base and a remote unit in the same area (pony 
circuit configuration). 

All external connections and functional con- 
trols are accessible from the front panel of the 
modem. 

The case is waterproof and dustproof and is 
compatible with the AN/GRC-106 radio set and 
with the appropriate mount (MT-3140/GRC- 
106). 
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Mounting: in standard 19in (48.3cm) equip- 
ment rack 


Manufacturer: Plantronics Incorporated, Fred- 
erick, Maryland. 


HSP-3609-212A line printer 


Width: 14in (35.5cm) 
Depth: 19in (48cm) 
Weight: 65lb (29.4kg) 


OPERATIONAL SPECIFICATION 
Meets MIL-E-16400/MIL-E-4158/MIL-E-5400 


Manufacturer: Miltope Corporation, Plainview, 
New York 


aa 


sie TEST 


TP2000 line printer 


Vibration: 0.1in DA, 5-24Hz, 3g 24-2000Hz 
Shock: 15g, % sine, 11ms 


OPERATIONAL SPECIFICATION 

Designed to meet selected environmental 
requirements of MIL-T-21200, MIL-E-16400, 
MIL-E-5400 and Electromagnet Interference per 
MIL-STD-461 


Manufacturer: Miltope Corporation, Plainview, 
New York. 


TECHNICAL SPECIFICATION 
Operating modes 
(fsk) 2000 +425Hz 

850 Hz shift 

2000Hz +1000in rec 
(nsk) 2805 +42.5Hz 

85 Hz shift 
Frequency range: 2805Hz +42.5Hz 
Diversity: 425Hz +42.5Hz 
nsk plus: 2805Hz +42.5Hz plus voice 
Voice: voice bandwidth 200-2300 Hz 
Voice only: 300-3000 Hz 
Transmission/reception 
(100wpm) 
Temperature range: —40 to +65°C 
Power requirements: nominal 27V dc, 1.4A 
Height: 7in (17.8cm) 
Width: 18.25in (46.4cm) 
Depth: 13in (33cm) 
OPERATIONAL SPECIFICATION 
MIL-M-55529A (EL) applies 
Manufacturer: E-Systems Inc., 
Indiana. 


rate: >75bps 


Huntington, 
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Model T-1148 Data Storage and 
Editing Teleprinter 


The EC! Model T-1148 is a full military impact asr 
teleprinter designed for operation in extreme 
ground, airborne and shipboard environments 
of US and foreign military services. Itincludes an 
internal solid-state memory of up to 16 000 
characters with full message composition and 
editing facilities. The approach of combining pin 
matrix printing with programmable micro- 
processor electronics results in a versatile tele- 
printer which can interface with the most sophis- 
ticated automatic data communications sys- 
tems currently being developed and can easily 
be adapted to future systems. 

The T-1148 has been selected for use in the 
British Army's Ptarmigan tactical communica- 
tions system. EC! produced the initial teleprin- 
ters with subsequent units manufactured by 
Cossor under licence. 

Normal modes are direct conversational or 
automatic batch send/receive, following off-line 
composition. The unit operates half or full duplex 
in switch selectable ITA-2 (Baudot) or ITA-5 
(ASCII) codes, with others available. It prints at 
up to 120 characters per second, and accom- 
modates data rates at up to 2400 baud received 
into the internal 16000 character message 
store. 

An internal ram message store module holds 
16 000 characters for a complete message 
composition and editing facility. Messages may 
be received directly into the store for later 
print-out or composed off-line and stored for 
future transmission. Messages in the store can 
be recalled and edited by adding, deleting or 
overwriting by character or by line. Safeguards 
are incorporated into the firmware programme 
to prevent accidental deletion or overwrite of 
messages. Additional features provide a status 
review of messages in storage, housekeeping, 
recording of message numbers and line num- 
bers, priority routines, error indication and mes- 
sage acknowledgment. Operation of this exten- 
sive Capability is simple and logical, requiring 
only six additional message manipulation con- 
trol keys.-Print-out from store is always at max- 
imum print rates. 

The pin matrix impact printing process 
provides up to five copies using standard car- 
bons or pressure sensitive roll paper supply. 
Printing is character-by-character either uni- 
directionally or bi-directionally depending upon 
data rate and/or message format. The matrix 
head operating life is more than 100 million 
printed characters, is a simple construction and 
easy to replace. 

The T-1148 is provided with multiple, serial, 
interface choices as standard equipment includ- 
ing low-level isolated interface. 


TA-954()/TT Digital 
Voice Terminal 


Non-Secure 


The Digital Non-Secure Voice Terminal (DNVT) 
validation model is being developed under 
contract to the US Air Force Systems Command, 
Electronic Systems Division. The DNVT is a 
4-wire, non-secure voice terminal, for digital 
loops up to 2.4 miles (4 kilometres) long. In the 
DNVT, analog signals (speech or tones) within 
the 50 to 4000Hz band are converted to a 
constant-rate digital data signal by continuous 
variable slope delta (cvsd) modulation. Signal- 
ling and supervision are also digital, utilising a 
set of 8-bit, cyclically permutable codewords. 
The DNVT is designed to be compatible with 
Tri-Tac switchboards, loop multiplexers and 
communications nodal-contro! facilities. Con- 
ditioned diphase modulation is employed on the 
digital loop. The data rate may be 16 or 32 
kilobits per second, and is selectable within the 


T-1148 undergoing evaluation by British Army (A Cossor photograph) 


TECHNICAL SPECIFICATION 

Height: 21.59cm (8.5in) 

Width: (with memory and paper) 27.76 kg (59!b) 
Length: 57.15cm (22.5in) 

Code sets: |TA-2 (Baudot) or ITA-5 (ASCII) 
others available 

Character font: 9 x 7 standard, OCR-A, 13 x 7 
script, others available. 

Character spacing 

(horizontal) 10 per 1in (2.54cm) 

(vertical) 6 per 1in (2.54cm) 

Line length: 0-80 characters 

Print speed: up to 120 characters per s 
Paper type: standard with carbons or pressure 
sensitive 

Copy capability: original plus 4 copies 
Keyboard: standard 4-row MIL-STD-1280 
Accessories: transit case, vibra-shock tray, 
page winder 


OPERATIONAL SPECIFICATION 

Design spec: MIL-E-5400, MIL-E-16400, MIL- 
E-4158 

Power spec: MIL-STD-1275A, MIL-STD-704A 
Emce: MIL-STD-461/462 

Tempest: NACSEM 5100 

Human factors: MIL-STD-1472 

Interface meets the requirements of CCITT 
recommendation 28 volts (6 volts, 1mA double 
current); standard telegraph thigh level, (60 
volts, 40mA single current; 80volts, 20mA dou- 
ble current); MIL-STD-188C; and RS232C. 


Manufacturer: E-Systems Inc, St. Petersburg, 
Florida. 


terminal. Both an AN/TTC-39 signalling plan and 
the universal signalling plan are available. 
Changeover from one plan to the other is 
accomplished by replacing a plug-in module. 

Completely self-contained, the DNVT 
includes an H-250 handset, 16-button key- 
sender, signalling and supervision electronics, 
cvsd a/d and d/a converters and conditioned 
diphase modems. To conserve power, the 
DNVT automatically goes into alow current drain 
quiescent state when on-hook. The DNVT vali- 
dation model is ruggedised for use in office and 
nominal field conditions. 


TECHNICAL SPECIFICATION 
Data rate: 16 or 32kbps 

Loop connection: 4-wire 

Loop signal conditioned diphase 
(transmit) 3V p-p 

(receive) 150mV p-p to 3.4V p-p 


Encoding and decoding: cvsd 

Signalling plan: AN/TTC-39 plan or universal 
plan 

Signalling codewords: 8-bit, cyclically per- 
mutable 

Power source: phantom loop 24-56V dc or 
local 24V dc 

Power consumption 

(off-hook) 1.1W 

(on-hook) 100 mW 

Temperature range: —10 to +52°C 

Width: 9.7in (24.6cm) 

Depth: 9.5in (24.1cm) 

Height: 3.3in (8.4cm) including handset 
Weight: 6lb (2.7kg) 


Manufacturer: E-Systems Inc, St Petersburg, 
Florida. 


Model OW1135P Thermal Printer 


The EC! Model OW1135P was developed for the 
United States Navy and is a fully militarised 
sub-miniature line printer suitable for airborne, 
shipboard and ground installations. Printer out- 
put is 32 characters per line. 


TECHNICAL SPECIFICATION 
Power 

(at 1.5A max) 12V 

(at 150mA max) 5V 


AN/AGC-6 Teleprinter System 


The AN/AGC-6 Teleprinter System consists of 
an electronic printer and keyboard. It was 
developed for the US Navy P-3C aircraft for 
anti-submarine warfare. It is fully qualified for 
military requirements and has been procured by 
the US Air Force for use in advanced program- 
mes. 


TECHNICAL SPECIFICATION 

TELEPRINTER 

Printing speed: 0-300 characters per s 
Characters per line: 72 (10 characters per in) 
Print format: 5 x 5 matrix, 6 lines/in vertical 
Printable characters: 62 symbol subset ITA-2 
Input code: |TA-2 (5-level) serial 


AN/ARC-181 Time Division Multiple 
Access (TDMA) Terminal 


The AN/ARC-181 Time Division Multiple Access 
(TDMA) Terminal is ajam resistant radio terminal 
for flying surveillance, command, and control 
centres, developed and delivered by Hughes to 
the Boeing Company for the E-3A. Hughes built 
11 terminals as the initial equipment for the Joint 
Tactical Information Distribution System 
(JTIDS). They provide continuous communica- 
tions exchange resuiting in an information pool 
constantly updated by participants’ contribu- 
tions and available to all members of the 
network. It uses time and frequency spectrums 
for more data and more jam resistance than 
conventional systems. Spread spectrum, data 
interleaving and frequency hopping are among 
the techniques. Each terminal consists of a 
communications processor, signal processor, 
transmitter, receiver, high-power amplifier, and 
control and display panel. The contractor is a 
Joint Service Programme Office in the Electronic 
Systems Division of the US Air Force Systems 
Command. 


Manufacturer: Hughes Aircraft Company 
Ground Systems Group, Fullerton, California. 


Tactical Computer Terminal (TCT) 


The TCT is a fully militarised tactical computer 
terminal compatible with existing military com- 
munications equipments. The TCT was derived 
from the display/keyboard module of the AN/ 
UYQ-19( ) (V) tactical computer system and is 
an operable sub-system of the TCS. 

The tactical computer terminal consists of a 
plasma display panel, micro-processor, a 
keyboard, communications modems, control- 
lers for external peripheral devices such as a 
printer, and a bulk memory. The micro- 
processor provides for complete functional flex- 
ibility with capabilities determined by the TCT’s 
software. Read only memory (rom) and the 
random access memory (ram) totalling 64 k 
bytes are packaged in the unit. 


Print speed: 32 lines per minute 

Line length: 32 characters per line 
Character spacing 

(horizontal) 10 characters per 2.54cm (1 in) 
(vertical) 6 characters per 2.54cm (1in) 
Paper capacity: 183cm (6ft) stored internally 
external storage optional 

Paper type: thermal, multiple source 

Paper width: 9.4cm (3.7in) 

Character font: 5 x 7 dot matrix 

Character repertory: all possible 5 x 7 matrix 
representations . 


Power input: 115V ac, 400Hz single-phase, 
18-28V dc 

Mtbf: 4000h 

Mttr: 30 minutes 

Paper: prepunched, fanfold (7in/17.7cm) 9.5in 
(24cm) wide, 600 sheets, thermal 
Temperature range: —54 to +55°C 

Altitude: sea level—30 O00ft (9000 m) 

Relative humidity: up to 95% 

Shock: 15g for 11 +1ms 

Vibration: per curve 111, figure 5, MIL-E-5400 
Height: 10.7in (27.2cm) 

Width: 17.3in (43.9cm) 

Depth: 17.4in (44.2cm) 

Weight: 72|b (33kg) 


KEYBOARD 
Key set: MIL-STD-188C, 3-row ITA-2 plus row of 
function keys 
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Interface: requires character location and dot 
command pulses plus line advance sequenc- 
ing. DTL, TTL compatible. Connector MIL-C- 
55302/7-04 

Height: 5.1.cm (2in) 

Width: 12.7cm (Sin) 

Depth: 4.5cm (1.75in) 

Weight: 0.68kg (1.5/b) 


OPERATIONAL SPECIFICATION 
Qualified to MIL-E-5400/16400 


Manufacturer: E-Systems Inc, St Petersburg, 
Florida. 


Encoding: 7-channel beam interrupt (light emit- 
ting diodes) 

Output code: |TA-2 serial 7.4 code 

Power consumption: 40W max 

Mtbf: 4000h 

Mttr: 30 minutes 

Temperature range: —54 to +55°C 

Altitude: sea level-30 O00ft (9000m) 
Relative humidity: up to 95% 

Shock: 15g for +1ms 

Vibration: per curve 111, figure 5, MIL-E-5400 
Height: 6.9in (17.6cm) 

Width: 14.2in (36.1cm) 

Depth: 9.1 in (23.3cm) 

Weight: 21 |b (9.5kg) 


Manufacturer: E-Systems Inc, St. Petersburg, 
Florida. 


AN/ARC-181 TDM terminal aboard Boeing E-3A 


All these elements, including the required 
power supplies, are contained in a single com- 
bination case 14.5 inches high, 17 inches wide 
and 23.2 inches deep (36.7 x 43.1 x 58.9cm). 
The keyboard is an integral part of the case and 
folds up to form a watertight cover which allows it 
to be transported or immersed to a depth of 3 
feet (0.9 metres). It is cooled without the use of 
either internal or external fans. The unit operates 
directly from 26 +6 volts dc vehicular power. 

The TCT communicates over two indepen- 
dent full or half duplex ports. It also has provi- 
sions for controlling a militarised printer/plotter 
which is a component of the AN/UYQ-19( ) (V) 
system. By a simple change of the controller 
circuitry other hard copy devices can also be 
accommodated. An additional port is provided 
through which the TCT may interface with a bulk 


memory device such as a magnetic tape, 
magnetic disk, or large scale semi-conductor 
memory. 

The display consists of an 8%-inch (21.5cm) 
square plasma panel which is utilised in both the 
message text mode and the graphics mode. 
When used in the graphics mode tactical infor- 
mation is super-imposed over a paper map 
positioned behind the transparent plasma 
panel. 

In the graphics mode the display can overlay 
standard topographic map segments using 
lines, alpha-numerics and standard or special 
symbols. It can also store these overlays in 
memory and recall them later for modification or 
update. The overlays may be transmitted by wire 
or radio and hard copies may be obtained by 
use of an external printer. 
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The TCT has been packaged to give the 
maximum mobility possible for use in the field. It 
meets all appropriate military specifications, 
including TEMPEST and the nuclear survivability 
requirement. 

During 1976 the TCT was derived from the 
display/keyboard module of the MN/UYQ-19 ( ) 
(V) tactical computer system, which was 
developed for the US Army Electronics Com- 
mand by the project manager for Army Tactical 
Data System (ARTADS). 


TECHNICAL SPECIFICATION 

Display medium: plasma panel 

Element resolution: 60 elements per in 512 x 
512 matrix 

Character size 

(height) 7 elements 

(width) 5 elements 

Character capacity: 46 lines of 85 characters 
each 

Writing rate: 20 us per element 

Character writing period: 700s max 
Vector writing rate: 35 ws per element average 
(computation time included) 

Display intensity: 50ft-lamberts max adjust- 
able to 12.5ft-lamberts 


Manufacturer: The Singer Company, Libra- 
scope Division, Glendale, California. 


Tactical computer terminal (TCT) 


Hughes Improved Terminal (HIT) 


Developed by Hughes, HIT is now under con- 
tract by the Joint Special Program Office for 
JTIDS. A key element is the new HMP-1116 
micro-computer, a modular and inexpensive 
computer. The computer was integrated with the 
transmitter/receiver and signal processor from 
the Hughes-developed AN/ARC-181 TDMA 
terminal for the Boeing E-3A, and they were 
miniaturised into one unit no larger than the 
original ARC-181’s signal processor. The HIT 
can function as a Class 2 fighter terminal or, 
when combined with the AN/ARC-181 high- 
power equipment, can duplicate the functions of 
the E-3A. 


Manufacturer: Hughes Aircraft Company 
Ground Systems Group, Fullerton, California. 


HIT terminal on left for size comparison with 
AN/ARC-181 radio terminal on the right. 


AN/UYQ-19()(V) Tactical Computer 
System (TCS) 


The TCS is a militarised, compact general- 
purpose data processing, display and com- 
munications system. It is intended for army field 
use at all echelons in a variety of highly mobile 
tactical applications. Operationally, TCS is cap- 
able of transmitting and receiving addressed 
data from digital message devices, other TCS or 
similar tactical computer terminals, or other 
army standard tactical communications circuits. 
The picture depicts the first operational emp- 
loyment concept for the TCS in the tactical 
operations system (TOS). 

Modular design of the TCS allows for setting 
up in a field environment, and M577 armoured 
command vehicle, S-250 or S-280 shelters, vans 
or fixed bases. 


The TCS consists of eight major modules: 

Processor, AN/UYK-19, a fully militarised ver- 
sion of the Rolm 1602 Ruggednova which pos- 
sesses an mtbf in excess of 3200 hours and an 
mttr of 12 minutes. 

WORAM, the word oriented random access 
memory has 65 536 word capacity for program 
and data storage. WORAM's can be linked to 
give each processor access to 256 000 words 
on a shared basis. 

The display/keyboard is for operator/machine 
interface, message reception and control, and 
tactical displays in both message text and 
graphics mode. The display is an 82-inch 
(21.4cm) square plasma panel, which can 
super-impose the computer-generated informa- 
tion over a paper map or diagram. The keyboard 
uses elastomeric construction and folds upward 
to protect the display face in transit. It features a 
standard ASCII character set, cursor control 


and other control switches, and a joystick for 
graphics interaction. 

The communications interface is suitable for 
standard tactical communications circuits from 
600 to 32 000 bits per second. Digital data and 
voice can be transmitted on any of the 16 
channels. Radio wire capability is up to eight 
nets of 1 to 16 channels each. The communica- 
tions netting is programmable by the operator. 

The printer/plotter produces hardcopy print- 
out of data and messages, diagnostic data/ 
errors, and accomplished system logs. The 
printer is an 80-column, noiseless, non-impact 
type capable of 1200 lines per minute. It also 
produces graphic plots at 8400 lines per minute. 

The input/output module interfaces all others 
in the basic TCS system and distributes dc 
power to other TCS modules, radio and COM- 
SEC equipment. It can provide 64 tactical com- 
munications channels. Two memory loading 


modules plug into the input/output module to 
store system programs. 

The power converter accepts inputs of 50, 60 
or 400Hz power and converts it to 28 volts dc. 
Output capacity is 50 to 2500 watts. 

The communications termination provides 
through shelter or wall connections for field wire, 
telephone and remote TCS modules, such as 
additional display/keyboards and printers. 

Originally designated the Query Control Sta- 
tion, the AN/UYQ-19()(V) development was initi- 
ated in 1973 by Singer's Librascope Division for 
the US Army Electronics Command, Army Tacti- 
cal Data Systems (ARTADS) at Fort Monmouth, 
New Jersey. Cornputer programs and a soft- 
ware support centre have also been developed 
by the contractor. 

The initial TCS systems delivered to ARTADS 
in 1977 are undergoing extensive operation field 
testing. It is believed that successful test results 
will initiate production procurement of the TCS 
during the 1978 financial year. 


Manufacturer: The Singer Company, Libra- 
scope Division, Glendale, California. 


ANIUYQ-19()(V) TCS 


Standard Remote Terminal (SRT) 


The SRT is a realtime remote communications 
terminal designed to support the latest govern- 
ment automated communications centres at 
selected locations around the world. 

It functions as a remote communications ter- 
minal which is interfaced with networks such as 
the Defence Communications Agency's Auto- 
matic Digital Network (AUTODIN), the US Ar- 
my’s Automated Multi-Media Exchange (AM- 
ME), and the US Navy’s Local Digital Message 
Exchange (LDMxX). These are some of the mes- 
sage processing systems providing world-wide 
communications capability for SRTs by inter- 
connection to the Defence Communication Sys- 
tem Network. 

Because of the varied installation require- 
ments and traffic volume, the SRT provides a 


CAV 
SQDN 8,000/16,000 f— 


BPS DATA RATE | 
BN/IO 


TAC CP 


600/1200 BPS DATA RATE 


ds 


USA/TERMINALS 287 


5 
COMPUTER | 
CENTER 


| 
8,000/16,000 =| CPU 
BPS DATA RATE | 


COMM 
INTERFACE 
(TCS) 


16,000/32,000 BPS DATA RATE 


LEGEND 
@ DISPLAY/KEYBOARD/PRINTER MODULES 


@ TCS: TACTICAL COMPUTER SYSTEM 
(© TDS: TACTICAL DISPLAY SYSTEM 


TCS deployment in Division Tactical Operations System 


modular approach to hardware configurations 
and a broad selection of peripheral devices. The 
SRT may be used to perform all the functions 
required to receive, process, store, transmit and 
retrieve both narrative and data messages. 
Messages may be of various lengths, formats, 
codes and transmission rates. Data may also be 
transferred from one peripheral device to 
another using the device-to-device transfer 
program. 

The system is capable of processing all types 
of data communication in the form of AUTODIN 
and AMME message structures, and, in most 
situations operates in a multi-programming 
(concurrent and overlapping operations) mode. 
Full duplex data communication to AMME/ASC 
is available at speeds up to 19 200 bits per 
second. These features improve the throughput 
and efficiency of the communications centre. 


Message security, integrity and accountabil- 
ity are maximised in all SRT systems. This 
includes automatic detection and correction of 
recoverable errors, and message protection of 
irrecoverable errors or error/fault conditions. 

The nucleus of each SRT is the 401G line 
control unit (Icu) featuring high internal proces- 
sing speeds, random access memory (ram) and 
read-only memory (rom) storage, and direct 
memory access (dma) for high-speed data 
transfer. 

Ten different types of dependable, high- 
Capacity storage and input/output peripheral 
devices are available for interface with the Icu. 
These peripheral devices consist of card reader 
and punch, paper tape reader and punch, low-, 
medium- and high-speed printers, four models 
of magnetic tape units, optical scan unit and 
storage module disk drive. 
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The SRT operates with a dual-hierarchy of 
programming systems. The micro-level firm- 
ware sub-system programs reside in rom and 
the macro-level software sub-system resides in 
ram. These two sub-systems control the flow of 
information, inputs, outputs, files, messages, 
processing procedures and buffering arrange- 
ments. 

The SRT is a telecommunications system 
which is used for applications that require sys- 
tem security in compliance with the TEMPEST 
limits specified in Defence Communication 
Agency Circular 370-D 195-2. 


OPERATIONAL SPECIFICATIONS 

The SRT has been designated as mandatory 
equipment for TEMPEST certified remote termi- 
nals and other equipment specified in GSA 
contract GS-00C-50167 for all agencies of the 
US Government. This includes military agen- 
cies, departments and wholly-owned Govern- 
ment corporations, and Government contrac- 
tors authorised by GSA. 


Manufacturer: Astronautics Corporation of 
America, Milwaukee, Wisconsin. 


Standard Remote Terminal 


Model OB116OUV Multiplexer 


The EC] Model OB1160UV frequency division 
multiplex equipment is of modular design with 
high mtbf (over 300 hours) and low mttr (below 6 
minutes). Signal level stability is +0.3dB, 
30-day period and it is expansible from 15 to 90 
channels. The front panel is accessible for 
monitor/adjust and the unit has switched lower/ 
twin sideband mode selection. It is compatible 
with existing systems, ACC-1, -2, -3, and -5 and 
nuclear hardened. It has complete in-flight test 
capability, and options include inboard signal- 
ling, orderwire conferencing and complete vf 
and e and m patchfield. 

The current generation of ECI frequency divi- 
sion multiplex equipment is employed in a 
militarised airborne application in a 75-channel 
configuration. In the early 1960s ECI developed 
the first multiplex equipment designed specifi- 
cally for airborne application, the AN/ACC-1 
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multiplexer for the US Air Force Strategic AN/ 
ARC-89(V) Communication System. 

Following the successful fielding of the AN/ 
ACC-1, ECI funded the development of the 
AN/ACC-3, a militarised, airborne, frequency- 
division, single sideband suppressed carrier 
multiplexer that frequency translates 51 chan- 
nels of voice, teletype or digital data in the 0 to 
4kHz range into four 0 to 60kKHz base-bands. 
The AN/ACC-5 is an expanded 63-channel 
version of the AN/ACC-3. 

ECI continued with the AN/ACC-4, a US Air 
Force development with four multiplex/ 
demultiplex channels in a single unit compatible 
with the airborne AN/ACC-2, -3 and -5 and 
AN/FCC-17. 

The AN/GCC-5 was designed and developed 
for the US Marine Corps to provide 12 voice 
channels and 16 teletype channels for the 
AN/TRC-97 Troposcatter Communications Ter- 
minal. The AN/GCC-6, developed for the US Air 


Force, incorporates all features of the AN/ 
GCC-5 with the capacity to handle 12 additional 
voice channels with selectable twin or lower- 
sideband modulation. 

The EC! funded «M-1 MicroMux carrier sys- 
tem applied micro-miniaturisation technology. 
The system was designed to meet rigorous 
performance standards including voice channel 
envelope delay and amplitude characteristics 
ensuring high-quality transmission of data, 
speech, facsimile, graphics and teletype. The 
unit can be employed in lower-sideband (DCA 
and CCITT) and twin-channel (AN/FCC-17) 
compatible modes of operation with the base- 
band compatible with uhf-fm, microwave, 
troposcatter, satellite, or coaxial cable link 
transmission. 


Manufacturer: E-Systems Inc, St Petersburg, 
Florida. 
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GERMANY (FEDERAL REPUBLIC) 


Message Handling System (MHS) 


The Message Handling System employs 
micro-computers for the computer-assisted 
handling of radio teletype traffic. The micro- 
computers are integral parts of the terminal type 
T52R. The incoming and outgoing messages as 
well as the various operational data are dis- 
played on the screens of the T52R. The functions 
of the MHS are called off through the keyboards 
of the T52R. 

The use of micro-computers and data dis- 
plays allows convenient handling of the rtty 
traffic. The amount of paper to be filed is 
considerably reduced by printing out radio 
journals indicating only the message headings 
and by magnetic recording of complete mes- 


Radio Switchboard SB-124/10 and 
Remote Control RO-124 


Radio Switchboard SB-124/10 and Remote Con- 
trol RP-124 serve exclusively as communication 
path between telephone and radio subscribers 
without relay facility between two radio sub- 
scribers. 

Radio switchboard SB-124/10 resembles the 
magneto switchboard SB-123/10 except that no 
patch cords and magneto crank are provided. 

Remote control RP-124 offers the user the 
following facilities: in the line position, it is 
operated like a normal field telephone. An af 
signal from the radio set connected is fed into 
the receiver of the handset attenuated by 20dB. 
Thus the radio operator can recognise an incom- 
ing call. 

In the radio position, the operator can call 
another radio station via his radio set. If the 
switchboard calls at the same time, the radio 
operator is alerted by the buzzer and lamp. 


Message Header FAG 02 


With the introduction of semi- and fully automatic 
computer-controlled switching equipment 
handling telex traffic, it became necessary to 
prepare and convey messages of proper format 
and the message header FAG is a format-giving 
device which ensures that no error occurs as far 
as the formatting of the message heading is 
concerned. The FAG controls the output of a 
correct-format, punched tape used to transmit 
messages. 

The operator has the means of preselecting 
the type of telex message, the degree of 
urgency with which it is to be handled, special 
comments for the addressee and, where 
required, the classification of a message. Out- 
put of the prestored message heading elements 
begins automatically when preselection is com- 
pleted. The automatic signal output of the tele- 
printer is interrupted whenever the program 
allows inputs to be made manually over the 
keyboard of the teleprinter. Every time the prog- 
ram flow reaches such a point, an led lights up, 
requesting the operator to type in the text. 

The program flow is resumed automatically 
after appropriate acknowledgment (push- 
button control) by the operator. Data entered 
manually is not generated over the electronic 
circuits of the message header for safety 
reasons; instead they are printed out directly 
over the teleprinter. 


sages on diskettes. Convenient access to the 
recorded messages is provided by retrieval 
functions. 

Depending on operational purpose various 
configurations are supplied. In atypical applica- 
tion, for example, three T52R are_ inter- 
connected in a multi-processor configuration. 
By the multi-processor arrangement, terminal 1 
is allocated a master function, ie it controls the 
interaction of the three terminals. Messages may 
be transmitted to a remote display from terminal 
Sh 

A data coupler which also performs speed 
matching and intermediate storage of the infor- 
mation, acts as multiplexer between the rtty 
channels and the teleprinters on the one hand, 
and the arrangement of the terminal on the other 
hand. 


In the thru position, the operator monitors the 
conversation, and actuates the drop signal at 
the switchboard end by briefly turning the crank 
generator at the end of conversation. Radio sets 
which have squelch and_ re-transmission 
facilities are automatically keyed by the speech 
signals from the switchboard. While receiving an 
rf signal, the re-transmission contact discon- 
nects the voice switching circuit. Push-to-talk 
switch and the receiver of the handset con- 
nected to the RP-124 do not operate in the thru 
position. 

In the manual position, the RP-124 is con- 
nected to a radio set without squelch and 
re-transmission facilities. The RP-124 operator 
monitors the conversation and actuates the 
push-to-talk switch according to its flow. His 
microphone does not operate in this position, 
and when the communication between the two 
subscribers is ended he rings the call off at the 
SB-123/10 operator by briefly turning the crank 
generator. After this action the SB-123/10 


For documentation purposes a printer and 
teleprinter are installed in the radio cabin. The 
former prints complete messages on instruc- 
tions from the operator and prints the radio 
journal. The latter may be used for the input of 
messages on perforated tape and as a 
replacement in the event of printer defects. 

As background and file store three floppy 
disks are used with a total storage capacity of 
about 1.5 M/bytes. These are connected to a 
control unit in the master terminal. 

The MHS is currently in its development 
phase. The first system will be supplied in the 
autumn of 1979. 


Manufacturer: AEG-Telefunken, Ulm. 


operator switches back to radio position and 
thus monitors the radio channel. 

The design concept of the SB-124/10 and 
RP-124 exclusively permits connection between 
subscribers with telephones and those with 
radio sets, and not a relay service between two 
transceivers. 

The calling subscriber rings the magneto 
switchboard SB-123/10 as usual. Its operator 
sets the speaking key and calls the relevant 
SB-124/10 operator by turning the crank 
generator. With the connection to the SB-124/10 
established, the SB-123/10 operator plugs the 
connection peg of the SB-123/10 into the con- 
necting jack of the radio switchboard and resets 
the speaking key to normal. The telephone 
subscriber is connected to the SB-124/10 and 
radio set in this way. 


Manufacturer: 
Munich. 


Telemit Electronic GmbH, 
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FAG 02 message header 


The message header is designed as a desk- 
top model and contains the following functional 
units: power supply, keyboard and central con- 
trol unit. 


The message header can also be supplied 
complete with a built-in digital clock for inserting 
time information automatically into the message. 
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TECHNICAL SPECIFICATION 

Mains voltage: 110/220V ac +10% 
Teleprinter power drain: 40mA, 60V (4-wire 
single current) 

Code: ITA No. 2 


Store and Forward Telegraph 
and Data Communication 
System DCP-128 


This computerised, programmable, high reliabil- 
ity, Communications system is designed to 
replace a manual (torn paper) telegraph centre 
and provides automatic routeing of messages to 
single or multiple addresses. The system auto- 
matically connects to the public telex/TWX net- 
work and provides statistics of tariffs and 
charges. High-speed data communication lines 
give access to a host computer data base for 
storage and retrieval, and also provide high- 
level network interconnection with other DCP- 
128 centres and other data communications 
networks. 

Military command and control applications 
include air/space defence, air traffic control 
command management systems, surveillance 
and warning systems, and intelligence systems. 


TECHNICAL SPECIFICATION 

Circuit capacity, DCP-128 

(low-speed lines) 16-128 

(medium-speed lines) 6-14 

Circuit capacity, optional DCP-256 
(low-speed lines) up to 256 

(medium-speed lines) up to 46 

Message rate (DCP-128) 

(peak per s) 1-2 messages 

(peak average per 1h) 1000 messages 

(per day, 24h) 12 000 messages 

Message rate (DCP-256) 

(peak per s) 3-6 messages 

(peak average per 1h) 3000 messages 

(per day, 24h) 40 000 messages 

Message length: average 500 characters or 6 
standard telex lines 

Storage capacity 

(short term retrieval) 24h minimum 

(long term retrieval, optional) 30 days minimum 
Codes: all common codes CCITT No 2, CCITT 
No 5, ASCII, EBCDIC 

Protocols: BSC, ISO7, HDLC, SLC, X25, 
ECMA and others 


Telegraph transmission rate: 50/75/100/ 
200bd (strappable) 

Height: 100mm 

Width: 220mm 

Depth: 156mm 


SEs 


MESSAGE SWITCHING/Germany (Federal)—Netherlands 
Weight: approx 1.5kg 


Manufacturer: AEG-Telefunken, Ulm. 


Typical Elbit message switching system 


Cryptel: optional for higher security levels 
Formats: CCITT F12, CCITT F31, ICAO AFTM, 
SITA, ATA/IATA and others 

TRANSMISSION 

Circuits 

Speed 

(low) 50, 75 or 100bd async 

(medium) 110, 300, 600, 1200, 2400, 4800 or 
9600bd async 

(synchronous optional) 1200, 2400, 4800 or 
9600bd 

Type: full-duplex, nalf-duplex, simplex. Multi- 
drop and multiplexing optional 

Signalling 

(double current) +20mA at +48 or +60V; +5mA 
at +20V 

(single current) 48mA at 48 or 6OV, positive or 
negative stop polarity. RS-232-C or current loop 
Addressing: single address 

Multiple addresses: group addresses up to 11 
groups can be formed by supervisor with each 
group of 2-256 addresses 

Priority: 3 priority levels standard 

(top priority) urgent, message to be transmitted 


immediately after current message on line 
(2nd priority) routine, message to be transmitted 
after all top priority messages have been trans- 
mitted on line 
(3rd priority) deferred 
4-priority level system optional 
Reliability: built-in self-checking capability 
guarantees no-fault operation and automatic 
change-over to slave when master part of sys- 
tem breaks down. 
Patching facility available for emergency when 
both master and slave fail 
Power supply 
(voltage) 220V +10%, 50Hz +1% or 

110V +10%, 60Hz +1% 
(power) 10—SOkVA according to configuration 
Non-interruptable power supply recommended 
for high reliability 
Temperature range: 16 — 32°C (60 to 90°F) 
Humidity: 10-80% non-condensing systems for 
extended environmental conditions are avail- 
able. 


Manufacturer: Elbit Computers Limited. Haifa. 


Mobile Automatic Telegraph 
System MATS 


The Mobile Automatic Telegraph System 
(MATS) is a mobile message switching network 
designed for operation in the tactical area 
immediately behind the forward-line troops. It 
iprovides telegraphic facilities for units in the 
field. For all transmission paths use is made of 
the tactical communications network. The MATS 
is also capable of switching messages to and 
from other networks (strategic, national, etc) if 
required. 

It comprises several Mobile Automatic Tele- 
graph Centres (MATCs), each consisting of a 
general-purpose military processor and associ- 
ated devices housed in a mobile shelter. For 
most applications the recommended number of 
MATCs is four. These MATCs can be trans- 
ported from one site to another and are con- 
nected to the nodes of the tactical communica- 
tions network to function as part of the MATS. An 
MATC does not operate as part of the network 
while it is being moved. The MATCs are inter- 
connected only by medium-speed circuits. 


MATC installed in a shelter 
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The basic function of the MATS is to provide 
store-and-forward message switching services 
between subscribers. Each subscriber is iden- 
tified by a unique address code, and may or may 
not be directly connected to the MATS. A 
directly connected subscriber has his own tele- 
printer terminal(s) and can act as a service 
centre for one or more users who are not 
connected, but who are recognised by the 
MATS as subscribers by their address codes. 

The operating environment of the MATS is a 
hierarchy of systems, with the MATS itself 
switching messages between service centres 
which in turn collect and deliver messages for 
other users. The salient feature of the total 
system is that all its elements, the user's, service 
centres, and MATC switching centres are 
mobile. The system and its environment are 
reconfigured on a continuous basis. 

As far as possible only one MATC should bein 
motion at a time, while the remaining MATCs 
maintain the system’s message switching 
capability. 

In a system composed of four MATCs, the 
operating MATS will then comprise either three 
operating MATCs, with the fourth in transit, or the 
full complement of four MATCs. However, since 
the system may be reconfigured for a conting- 
ency it is possible that the MATS may have only 
two or even one MATC operating. Providing that 
the subscriber connections are balanced, the 
two-MATC configuration can maintain the sys- 
tem switching capabilities. In the case of an 
operating MATS consisting of asingle MATC the 
throughout capacity might be reduced during 
peak hours, but the system will continue operat- 
ing. 

Service centres contain several teleprinters 
which communicate with the MATS by means of 
low-speed lines (45 to 200 baud). A service 
centre can send messages via the MATS to 
other service centres or users or to other switch- 
ing systems, and can receive similar messages 
via the MATS. 

Service centres are mobile. At any time they 
may be disconnected from the MATS, moved to 
another site and reconnected to the MATS to 


MILCOPP Message and Data 
Switching System DS-714 Mk IIl 


MILCOPP is a message/data switching system 
for fixed military operations. It provides the 
following facilities: 

On-line retrieval, which is initiated either by 
outstations or the centre supervisor, of mes- 
sages recently transmitted is available for either 
two million or 5.5 million characters, depending 
on the size of the fixed-head disc sub-system 
employed. 

Off-line retrieval of all messages transmitted 
during a specified period is initiated by opera- 
tional staff at the centre or at the request of an 
outstation in the case of its own messages. 

Sequence-number checks on in-coming and 
outgoing serial numbers. Reports are generated 
whenever irregularities in the normal sequence 
occur on a circuit. This feature can be activated 
on a per-circuit basis. 

Facilities for the connection of edit positions 
where faulty messages can be displayed on 
visual display units for correction by the opera- 
tional staff. 

Continuous monitoring and reporting of immi- 
nent overloads which can be controlled by 
automatic routeing to an overflow store at the 
initiation of the centre supervisor. Messages 
routed to overflow can be re-entered into the 
system when the system load has returned to 
normal. 

Provision of a wide range of statistical informa- 
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recommence operation. In some cases the 
service centre will be effectively divided in two, 
with half the centre maintaining operations while 
the other half moves. If the service centre is 
disconnected, all messages entering the sys- 
tem for delivery to or via that centre are held in 
the MATS until the centre is reconnected or it is 
decided to deliver the messages in another way. 

A service centre is normally responsible for 
users who are not themselves directly con- 
nected to the MATS. Each such user is known to 
the system and is identified by a unique code 
called a user routeing indicator or a user 
address. 

The service centre itself is also a subscriber 
and is identified by a similiar code called a 
service routeing indicator. All the MATCs in the 
MATS maintain tables relating the user routeing 
indicators to the service routeing indicators and 
indicating the MATC responsible for deliveries. 

The indirect user tends to be highly mobile. He 
may have his routeing indicator changed from 
one service centre to another, or he may be 
disconnected from the MATS. As in the case of 
service centres, messages addressed to a dis- 
connected user are retained by the MATS until 
that user again becomes the responsibility of a 
service centre or it is decided to handle the 
message in another way. 

The MATS can provide communications with 
other store and forward operated networks. 

The MATS as a system is continuously recon- 
figured as each of its component elements, 
users, service centres, MATCs are discon- 
nected from the system, relocated functionally 
or geographically, and reconnected to the 
MATS. Under normal operating conditions no 
element will move more often than once every 24 
hours and will not remain disconnected from the 
system for more than six hours. The MATS is 
designed for but is not necessarily limited by 
these figures. 

The MATCs comprising the MATS are inter- 
connected and are fully interchangeable, thus 
ensuring the mobility of the MATS and its con- 
tinued integrity under adverse conditions. Every 
message and any routeing information entering 


tion, including the number of messages proces- 
sed by classification incoming; outgoing; by 
priority; per hour; per day; by circuit, etc. 

Sophisticated system recovery features, 
including automatic switchover, automatic 
restart, manual restart start-up with and without 
serial numbers. 

Medium-speed interface procedures with 
data protection on communication links to other 
switching centres or for computer-to-computer 
links. 

The MILCOPP system is capable of automatic 
recognition, routeing and re-transmission of 
messages in ACP127, National, or free formats. 

The system is designed to tolerate and com- 
ply with format deviations to the maximum 
possible extent. Before re-transmission, MIL- 
COPP will automatically correct the majority of 
tolerated errors in the essential format lines of 
the message. 

The medium-speed procedure used in MIL- 
COPP is based on the synchronous data-link 
control (sdic) technique. 

A typical MILCOPP installation comprises two 
control systems, generally referred to as pro- 
cessors X and Y, and an array of input/output 
equipment available for use by either processor. 
One of the two processors is normally handling 
traffic, while the other is in hot standby. 

The system is made up of several functional 
groups of subsystems, each of which is 
assigned to, and optimised for, a specific por- 
tion of the overall system task. 
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the MATS is recorded in every MATC. The MATS 
therefore not only switches messages for sub- 
scribers, it also ensures that switching 
capabilities will continue even if an MATC or 
circuit is lost. 

The reconfiguration of the various transmis- 
sion paths is performed by the tactical com- 
munications network system control centre. 


TECHNICAL SPECIFICATION 

Military processor type SMR-S1, using mul- 
tilayer technique 

(memory cycle time) 666ns 

(memory capacity) 64K 24-bit words 
Asynchronous line multiplexer 

up to 125 low-speed FD-lines 

speeds of 45 to 200bd, 5-level to 8-level codes 
Synchronous line terminating 

up to 3 medium-speed FD lines per unit 
speeds of 1200, 2400, 4800, 9600 bps 

Code 6+1,7+1and8 

CCITT V 24/V 28 compatible 

Asynchronous line terminating unit 

Up to 3FD lines per unit 

speeds of 75, 150, 300, 600, 1200, 2400, 4800, 
9600 bps 

Codes 7 + 1 or 8, 1 or 2 stop bits 

CCITT V 24/V 28 compatible 

Three operator positions 

for supervision, network supervision, traffic edit- 
ing, message preparation 

Voice frequency telegraph line multiplexer 
for 125 low-speed lines 

Modem equipment: 3 Philips Sematrans 2403 
medium-speed modems, 4-phase modulation 
to conform with CCITT V 26 

Solid-state no-break emergency power sup- 
ply unit including ni-cad batteries: 7.5 kVA, 
380 V, 3-phase. Separate power supply for air 
conditioner 

Control teleprinters: ASR 5-unit; ASR 8-unit 
Message format: NATO standard or other 
Temperature range: —55 to +42°C 
Humidity: 60-98% 


Manufacturer: Philips Telecommunicatie 
Industrie BV, Hilversum. 


Incoming messages are received by the dup- 
licated communication multiplexers, which send 
them to the core memories of the two central 
processors. The standby processor executes 
only the portion of the system program which is 
required to ensure duplicate storage of incom- 
ing data. For data which requires safe in-transit 
storage two fixed-head disc subsystems oper- 
ate in parallel on the same processor. A disc 
failure therefore has no effect on system opera- 
tion. If the on-line processor fails, both disc 
subsystems are automatically transferred to the 
standby processor by means of a high-speed 
channel switch. 

Both central processors are equipped with 
channel units for the transfer of data to and from 
the high-speed peripheral storage or readout 
devices. Devices which are not duplicated may 
be connected to either processor via the chan- 
nel switching equipment. Since the standby 
processor is not required to execute the com- 
plete operational program it is available for 
off-line activities such as statistics generation 
and analysis, program maintenance or alterna- 
tion, etc. 

Transfer from the on-line system to the system 
in hot standby is automatic in the event of certain 
types of failure or performance degradation, 
and may also be accomplished manually at the 
option of supervisory staff. 


Manufacturer: Philips Telecommunicatie 
Industrie BV, Hilversum. 
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SCAMP Multi-Processor Message 
System 


SCAMP, Sperry Computer Automated Message 
Processing, was originally produced for the 
defence services using mini-computers and 
drum memory systems and went into opera- 
tional service in 1974. It is now produced using 
the latest hardware technology and the latest 
techniques of software production and control. 

Scamp is aconcept of distributed processing 
on a functional basis. 

Scamp uses small highly reliable standard 
plug-in modules arranged as a distributed pro- 
cessor system without any critical element. The 
main communications task is split into a number 
of functionally distributed task centres and the 
appropriate number of communication proces- 
sing units is inserted into each task centre to 
handle the load. The design provides fault 
localisation and in this way only a small part of 
the system is affected by any module fault. 

Systems can be easily made up from mod- 
ules, to meet a very wide range of applications. 
By the addition of further modules, systems may 
be extended. Many special requirements can 
be accommodated by the addition of further 
small program modules. Simple fractional 
over-provision of processing power may be 
provided where redundancy is required. 

A faulty module which automatically drops out 
of service is indicated and replaced in minutes. 
Meanwhile the remainder of the modules con- 
tinues to provide a useful service. A very low mttr 
is achieved giving a high overall availability. 
Design features ensure message integrity. 

The modularity simplifies the system’s opera- 
tion, and the automatic fault diagnosis and 
indication permit operating staff to change 
modules in minutes. Only simple preventative 
maintenance procedures are required. 

The standard modules are configured into the 
following range of application systems with the 
addition of the relevant special modules and 
peripherals. Remote concentrators which are 
local area terminals concentrated for speed and 
economy of transmission. Front-end processors 
reduce load or add new facilities on the existing 
switch. Message header formatters provide 
rapid and accurately formatted messages. 
Complete communication centres ensure rapid 
input from originators and distribution to 
addressees. There are automatic store and 
forward message relay systems. 

In a typical Scamp store and forward switch- 
ing system the overall operation is reduced to 
five major functions, each of which is controlled 
by a separate and dedicated group of com- 
munications processing units. The five-system 
partitions are interconnected in a standard 
manner and each partition is constructed from a 
standard range of hardware and software mod- 
ules. This is the framework from which any 
system is built. In a typical system the five 
functions are line handling, message storage, 
analysis and routeing, system control and long- 
term filing. Each of these task centres is allo- 
cated the appropriate processing power for the 
size of the task. A failure of one processing unit 
within a task does not stop the remaining pro- 
cessors within that task centre or effect the 
operation of the other task centres. The 
degraded level of service is repaired in minutes 
by replacing the offending module. 

The small functional programs are simple to 
test and may be modified without affecting other 
task centre programs. 

High integrity storage of program and data is 
provided on duplicated head-per-track BSD 
400 disc memories. 

The communications modules are employed 
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in systems for automating the production and 
distribution of messages to eliminate inefficien- 
cies in these areas of telegraph communications 
networks. The modules may be tailored to the 
simple free-standing message header format- 
ting unit and to complete COMCEN message 
handling systems. 

Simple free-standing devices for use with the 
standard teleprinter may, by selection of the 
appropriate facilities, be used by skilled or 
unskilled operators. The unit may be fitted with 
plasma panel display, control and alarm panel 
and keyboard. Special function keys reduce the 
heater preparation to push-button level. Where 
appropriate, the key action is context validated 
to ignore an incorrect or inadvertent operation. 

In the larger computerised automatic mes- 
sage preparation and distribution systems, ter- 
minals for preparation assistance, validation 
and authorisation have access to a comprehen- 
sively programmed system. 

Facilities commonly provided include, com- 
plete COMCEN message handling, text editing 
facilities, simplified message input format, plain 
language and routeing indicator data base, 
message format validation, aig (address indi- 
cator group) handling, illegal action alarms, 
special function keys, authorisation release 
codes, on-line data base update, plasma panel 
or vdu display, interface to standard teleprin- 
ters. 

Many existing networks would benefit from the 
addition of local message concentrators and 
new facilities may often be easily incorporated to 
existing automatic systems by front-end pro- 
cessors. This eases the load on present facilities 
and extends the life of existing facilities. The 
Scamp use of small modular hardware and 
software does not disturb established methods 
of operation. 

The unit employed for program and message 
storage in the Scamp system is the BSD 400 
head-per-track disc memory system. The unit is 
a high reliability fast access non-volatile store of 
up to 40 million bits capacity. In high integrity 
systems it is dualled with access through sepa- 
rate data base management processors with 
each message recorded on both devices. The 
BSD 400 is the latest of a long line of Sperry 


Automatic store-and-forward Scamp in use with the Royal Navy 


rotating memory devices, preceded by 20 years 
of rotating drum manufacture, when the units 
were employed in telephone exchanges, fixed 
and mobile message switching systems, radar 
installations, etc. Like its predecessors the BSD 
400 comes in compatible commercial and milit- 
ary versions. 4 

In communications systems the unit provides 
back-up storage of computer programs 
together with live and dead message storage 
statistics etc. It may be sub-equipped to provide 
units of 10, 20, 30 and 40 million bits and two 
units may be controlled by each dbm (data base 
manager). 

The basic processing unit is a 19-inch 
(48.3cm) rack-mounting crate containing power 
supplies, micro-processor, storage, printed 
interconnecting backplane, and timing and 
highway interconnecting circuits. 

This standard communications processor 
with the appropriate modules is packaged either 
in a free standing box or built in the appropriate 
quantities into 19-inch (48.3cm) rack mounting 
cabinets. 

All processors have a standard small execu- 
tive, or operating system which interfaces to the 
hardware device drivers, and provides a more 
simplified (and standardised) interface to the 
functional software packages. The software in 
each processor comprises a set of modules that 
has been built into a particular software suite by 
an interactive process. Several modules in addi- 
tion to the executive routine are common to all 
processors. 

Into the standard processing unit are plugged 
the functional modules which include high- 
speed synchronous data channel modules, 
synchronous data channel modules each con- 
taining two duplex synchronous channels up to 
9.6k bd, asynchronous channel modules each 
handling up to eight duplex/simplex/half duplex 
channels of up to 2400 bd, telex interface 
modules, fixed head disc controllers, magnetic 
tape control modules and peripheral and spe- 
cial interfaces. 


Manufacturer: Sperry Gyroscope, Bracknell, 
Berkshire. 


Automatic Telegraph and Message 
Processing System 


This Automatic Telegraph and Message Pro- 
cessing System is being produced for the Royal 
Navy as part of the new integrated communica- 
tions system, ICS 3. Although designed to 
operate with hf sub-system of ICS 3, the system 
can be interfaced with virtually any transmitter/ 
receiver system and can be introduced into ship 
or shore installations with a minimum of fitting 
disturbance. To meet the requirements for vari- 
ous types of ship, system packages can be 
manufactured. The modular construction of the 
equipment facilitates the building of cost- 
effective systems to meet the specific require- 
ments of message capacity, peak daily load, 
channel allocation and space availability. 

The system provides accelerated prepara- 
tion, handling, routeing, logging and duplication 
of telegraph traffic using the current ITA2 code 
at 50 or 75 bauds. It is also capable, with minor 
modifications, of handling information in ITAS 
format at 110 bauds. The console, one of the 
system's main parts, incorporates a visual dis- 
play unit and electronic keyboard providing 
editing facilities for the operator, or rating-in- 
charge, to correct any mutilations in headings or 
text. There is also a facility for composing 
messages which are directly stored and routed. 

Designed to interface with radio equipments 


TARIF (Telegraph Automatic Route- 
ing in the Field) Message Switching 
System 


TARIF is a telegraph message switching system 
providing automatic store-and-forward facilities 
on up to 44 channels. It is a transportable 
equipment developed for use in a military envi- 
ronment and because it is designed around a 
digital computer it has many advantages over 
manually-operated systems. 

Tarif can be incorporated as a direct 
replacement for torn-tape systems and requires 
far less manpower. It is fully automatic and 
operators intervene only if there is difficulty in 
decoding the contents of a message heading or 
if a major line fault causes excessive traffic to 
accumulate. There is more efficient line utilisa- 
tion and a minimum of delay between reception 
and re-transmission because messages are 
forwarded as soon as an appropriate line is 
clear. 

Tarif is a production development from an 
experimental store-and-forward message 
switching system, built by the Signals Research 
and Development Establishment, which has 
been operated successfully by the British Army 
on field exercises in Europe. 

It handles messages which comply with allied 
communications procedures (ACP 127d) but 
other formats can be readily accepted by the 
system with modifications to the computer prog- 
ram. 

Tarif has been primarily developed for mobile 
use in tactical situations and can be easily 
accommodated in a 3-ton container body vehi- 
cle. 

The system incorporates a central processor 
with a magnetic drum back-up store. Up to 48 
lines of 50- or 75-baud traffic can be accommo- 
dated. There are various supervisory controls 
and indicators, and provision for four local 
teleprinter terminals one of which is used by the 
operator to control the system. 

The central processor is a GEC920B digital 
computer with a directly addressable, fast 
access, core store of 16 384 words. This is a 
rugged and compact computer which is being 
used successfully in other military situations. 

Each message is analysed by the computer 
on receipt to establish priority, classification and 
routeing. For each outgoing message a new 
heading is stored on the magnetic drum and the 
message is re-transmitted as soon as an 
appropriate line becomes available. The typical 
delay time between the receipt of a message 
and its re-transmission is one second. Over 
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F: 


operating at frequencies ranging from vif to shf 
with equal facility, the system incorporates 
modems operating, with transmit or receive 
only, with receive path of a duplex link, and with 


Automatic telegraph and message processing system, on trials 


transmit or receive under logic control. 


Manufacturer: The MEL Equipment Company 
Limited, Crawley, Sussex. 


An experimental version of Tarif 


2500 input messages and 5000 output mes- 
sages Can be handled daily with all transactions 
being logged automatically. 

Telegraph messages can be received simul- 
taneously from up to 48 incoming lines. Each line 


is directly terminated and can be monitored. 
Further monitoring and line control facilities are 
provided in the operator’s console before the 
serial characters are routed to individual line 
boards of a line interface unit. Each line board 
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assembles the serial bits into five-bit characters 
which are then stored in a buffer area of the 
computer store together with the line number. 

The operational program sorts the characters 
into line messages and stores them on the 
magnetic drum. The drum store has a total 
capacity of 8.2 million bits which is sufficient to 
hold 24 hours traffic. Preliminary analysis is 
carried out by the program during the input 
stages but complete analysis is deferred until all 
the message has been stored. 

On completion of the analysis, the outgoing 
messages are queued in the drum store and 
transferred block by block to the computer store 
to be fed out on their appropriate lines, accord- 


Message Formatter CP300 


The CP300 automatic message formatter pro- 
vides the maximum assistance to the operator in 
the compilation of message headers and format- 
ted texts. It is designed to allow the transfer of 
information from the originator’s message form 
either to the paper tape or a communications 
line with the minimum amount of typing- by the 
operator. There are checking facilities to ensure 
rapid error-free preparation. 

The system concept is based on a micro- 
processor with the control programs, the mes- 
sage format and address libraries held in non- 
volatile modular units. The text formats are held 
ona backing store to allow for the easy introduc- 
tion of new formatted texts. The library contains 
the most commonly used addresses. Each entry 


Communications Processor CP200 


The Communications Processor CP200 is a 
general-purpose micro-computer system. 

It is a small unit containing the processor 
board, a number of application boards and a 
power supply. The processor board utilises the 
Intel 8080 chip set incorporating 2k bytes of 
eprom, %k bytes of static ram, 48 bits of 
programmable parallel i/o, and serial communi- 
cations interface. It has a powerful instruction 
set with a basic instruction cycle of 2yus, six 
general purpose registers and an accumulator. 

The memory extension board has 4k bytes of 
eprom and 4k bytes of static ram. The serial 
interface board has seven USART serial inter- 
faces and baud rate generation of 11 speeds 
from 50 to 2400 bauds. The USART/memory 
board has four USARTs with baud rate genera- 
tion of 16 speeds from 50 to 9600 bauds and 2k 
bytes of static ram. The level change board 
provides bi-directional electrical conversion of 
serial data from ttl to 20/60mA current loop or 
RS232C or MIL188C and vice versa for four 
channels. A development board is available to 
enable the user to integrate his own circuits into 
a CP200 system. Provision can be made on the 
equipment for a lamp display and control 
switches. 
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ing to their precedence and time of receipt. 


TECHNICAL SPECIFICATION 

Circuit capacity: 24, 36 or 48 duplex lines at 
80V working 

Signalling rate: 50 or 75bd 

Telegraph code: ITA No 2 

Message format: ACP127d 

Magnetic drum store capacity: 1 million 
characters, giving nominal 24h storage facility 
Typical traffic capacity 

(in per day) 2500 messages 

(out per day) 5000 messages 

(Assuming 400 character average message 
length) 


in the library comprises a plain language 
address and its routeing indicator; this removes 
the need to look up addresses manually. A 
library of address indicator groups (aig) is 
provided enabling the operator to call up by a 
single aig designation, a group of routeing 
indicators. 

Entries can be added to or deleted from the 
libraries from a vdu keyboard, a teleprinter 
keyboard or a paper-tape reader. 

Depending on user requirements, hardware 
configurations can range from a single operator 
preparation unit to a multi-user COMCEN termi- 
nal, through which complete messages can be 
prepared, transmitted, received, stored, 
retrieved and output to hardcopy journals. 

Specialised customer software requirements 
can normally be added quickly and economi- 


The CP200 has the following applications: 
Programmable communications controller 
The programmable communications controller 
is a CP200 micro-processor programmed with a 
suite of general-purpose micro routines. The 
on-line priming of these routines enables the 
controller to perform a wide range of monitoring 
and switching functions on traffic in communica- 
tions networks. These functions include the 
analysis of messages, to provide format valida- 
tion, contextual verification, simple routeing, 
message accounting and channel monitoring. 
Broadcast filter 
The broadcast filter is used in a broadcast 
communication system, typically radio, which 
may be subject to transmission interference. 
The broadcast filter is used to examine each 
message on the broadcast to determine if the 
message is addressed to its particular station. It 
employs a sophisticated garble detection 
algorithm which ensures that, despite the pres- 
ence of garble, messages which are required 
are not discarded. A priming interface enables a 
list of addresses to be maintained and altered, 
appropriate to each station. 


Line interface unit 
The line interface unit based on the CP200 


Typical cross-office time: 1s 

Busy hour traffic capacity: 20% of total daily 
traffic 

Power requirement: 24V dc 80A (from 24V 
floating battery supply) 
Temperature range: 0-45°C 
Installation: vehicle mounting, 
vibration mounts on main units 


with anti- 


Manufacturer: Marconi Space and Defence 
Systems Limited, Stanmore, Middlesex. 


cally. In many cases, the only modifications 
required will be to the processor program and 
the format library. 


TECHNICAL SPECIFICATION 

Power required: 220V +10% 50Hz +5% 110 W 
Interfaces: RS232C V24 or current loop 
Temperature range 

(operating) 5-40°C at 80% relative humidity 
(storage) —20 to + 55°C 

Height: 127mm (5in) 

Width: 569mm (22in) 

Depth: 407mm (16in) 

Weight: 20.4kg (standard version) 


Manufacturer: Plessey Radar, Weybridge, Sur- 
rey. 


processor enables a computer to communicate 
with a number of telegraph lines. Each line port 
can be programmed for the speed and code of 
telegraph transmission required by the distant 
terminal. The unit provides character buffering 
on input and output so that periods of intense 
computer activity do not prejudice data security. 
Various kinds of irregularity, such as full buffers 
or parity violations, can be detected and control 
messages to the parent machine initiated. 


TECHNICAL SPECIFICATION 

Power: 220V +10% 50Hz +5% 25W (typical) 
Temperature range: 0-60°C at 80% relative 
humidity 

Interfaces 

(serial) current loop 20/60mA, RS232C, 
MIL188C 

(parallel) 48 bits ttl 

Speed range: 50-9600bd 

Codes: ITA2 or ITA5 asynchronous 

Height: 154mm 

Width: 278mm 

Depth: 350mm 

Weight: 20.5 kg 


Manufacturer: Plessey Radar, Weybridge, Sur- 
rey. 
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Message Switching System 6406 
ADX 


The 6406 ADX Message Switching System is 
configured specifically for standard military use 
as a node in a strategic telecommunications 
network. The message format conforms to the 
specifications set down in ACP 127. Individual 
national variations can usually be incorporated. 

Software is written in a language compatible 
with military requirements, such as Coral 66, and 
the hardware basis of the, system is the 16/440 
processor. The system will handle a combina- 
tion of low-speed telegraph lines and medium- 
speed lines to vdu’s, according to the user’s 
requirements. 

To eliminate the risk of lost data and to 
maximise reliability in the military communica- 
tions environment, the hot standby dual version 
of the 6406 ADX is normally specified. A single 
version is also available. 


The codes used are ITA2 and ITA5. Code 
conversion and interfacing to on-line crypto 
devices may be provided. 

Standard features include vdu reject/refile, 
on-line routeing table changes, zic/zid service 
messages generated automatically, variable 
start of message pattern, security status checks, 
diversion procedures and flash message handI- 


ing. 


TECHNICAL SPECIFICATION 

Hardware: suite of cubicles ganged together 
with free-standing cubicles and peripherals and 
fitted with front and back doors. End cubicles 
fitted with cooling fans and power supply units 
as necessary. All connections between cubicles 
made within cubicles. 

Number of lines: up to 128 input and 128 output 
Data codes available 

CCITT No 2 

CCITT No 5 


Storage: 2M byte fixed head disc IBM compat- 
ible magnetic tape (optional) 

Line types: full- and half-duplex, simplex 
Line interface: CCITT V28/RS5232C 

Power requirements 

(voltage) 240V +10% (optionally 115V +10%) 
(frequency) 50 Hz +1% 

(Alternatively 50 Hz +2% if voltage within +6%) 
Temperature range: 15-32°C 
Relative humidity: 30 to 90% 
condensing) 

(ganged equipment cubicles dimensions) 
Height: 1625mm 

Width: 600mm 

Depth: 660mm 

Weight: 12kg 


(non- 


Manufacturer: |TT Business Systems, Brighton, 
Sussex. 


Tactical Digital Ciphony 
Equipment TRC773 


The TRC773 is a high security fully digital 
ciphering equipment for the protection of vhf 
and uhf telephony networks. It can be used 
directly with Thomson-CSF vhf and uhf equip- 
ment, or with other equipment of the same type, 
having a broad-band input at the discriminator 
level (X mode). 

Its ciphering capability and ease of operation 
make it a suitable complement to tactical military 
vhf/fm radio-communications. Portable or 
vehicle-mounted, its compactness and low 
power consumption make it particularly easy to 
use. 

The voice signal is digitised by delta modula- 
tion at 16 kilobits per second compatible with the 
transceiver bandwidth. The resultant bit train is 
mixed bit for bit, with bits produced by a 
pseudo-random generator. The resulting 
ciphered message gives white noise charac- 
teristics in the radio channel, providing a very 
high degree of security. 

It is connected between the handset and the 
transceiver broad-band input. It works in the 
simplex mode with an automatic synchronizing 
device which practically eliminates any loss at 
the start of conversation. 

It offers the user more than 1.5 times 1019 
different combinations provided as follows: one 
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internal key with more than 5 times 105 combina- 
tions used to define a specific equipment; and 
two external keys, each with more than 3 times 
10'38 combinations, allowing in the field, setting 
of any required partitioning scheme with max- 
imum security. 

The internal key is set in the workshop by 
internal microswitches. The external keys pro- 
vided may be inserted in the field through a 
particular equipment arrangement which meets 
the requirements of both security and ease of 
use. To cope with this distribution of keys, two 
key insertion units are available. These are a key 
processing and control unit, CRY 103, for use by 
authorised personnel, and a key _ injector, 
CRY 104, for keys setting the TRC773 in the field. 
The keys contained are held in electronic mem- 
ory and are completely secure. 

Both keys are transferred to the TRC773 
memory via one of the above units by momen- 
tary connection to one of them. A lamp shows 
operation completed. 

The TRC773 gives high-level security without 
complicating normal operation, while maintain- 
ing high quality communications. It does not 
require the operator to change his operating 
routine. He simply selects either the clear or 
cipher mode, and key 1 or key 2, according to 
the network, by means of a three-position 


switch. ? 
Various protection devices are permanently in 


Circuit to ensure perfect and secure operation, 
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any fault being indicated by either audible or 
visual alarms. 

The key-memory information is automatically 
protected during main battery change for the 
transceiver, and a push-button erases memory 
contents in an emergency. 

The TRC773 connects directly to the TRC550 
family with the appropriate accessories. It con- 
nects to the TR.PP13 family via a broad-band 
adapter and to other equipment (such as AN/ 
PRC-77) via a suitable audio connector. 


TECHNICAL SPECIFICATION 
Power supply: 8V dc stabilised or 10.5—32V 
dc 

Consumption: 400mW 

Speech bandwidth: 300—2000 Hz 
Transmission speed: 16kbps 
Synchronizing time: <5ms 
ASSOCIATED TRANSCEIVER 

Mode: F3 

Bandwidth: 7.5kHz 

Height: 200mm 

Width: 125mm 

Depth: 65mm 

Weight: 1.6kg 


OPERATIONAL SPECIFICATION 
To military environmental standards 


Manufacturer: Thomson-CSF, Gennevilliers. 


GERMANY (FEDERAL REPUBLIC) 


Voice Ciphering Unit AN/PSQ-101 


The AN/PSQ-101 is a high-quality digital voice 
ciphering unit to be used in vhf and uhf radio- 
telephone networks. Depending on the band- 
width of the radio set used, a bit rate of 9.6 or 16k 
bit/second can be chosen. The number of 
possible codes is greater than 10'S, allowing 
eight codes, which are read in by an entry unit, to 
be stored simultaneously. In an emergency all 
stored codes can be erased. 

Synchronization is carried out automatically 
and continuously. Power is supplied from either 
a unit-own battery or the vehicle power supply. 


Portable Secure Message Terminal 
DDT 300 U7 


The DDT 300 U7 terminal weighs 4.5kg (10Ib) 
and will work 10 hours per battery charge. It 
ciphers and sends, receives and deciphers 
messages in tone modulated form via any exist- 
ing telephone or radio link. 

A message (3200 or 10 000 characters max- 
imum) is typed in and stored with the possibility 
of correcting errors, inserting and appending 
words or sentences. It remains stored, even 
when the set is switched off, until itis deleted. A 
solid-state display clearly shows the last written 
line. An optional portable printer can provide 
hard copy, if required. 


Secure Communications Central 
DDT 300 U9 


The operation of the DDT 300 U9 transportable 
secure communications centre is much the 
same as the portable terminal. A keyboard 
printer is the standard input/output, although 


The equipment complies with the military 
requirements for shock and impact resistance 
and is watertight. The code computer is highly 
integrated in P-channel-mos-technique. 


TECHNICAL SPECIFICATION 

Operating mode: simplex 

Coding method: digital speech processing and 
ciphering 

Number of codes: >10'® 

Key store: max 8 keys 

Bit rate: 15k bit/s (9.6k bit/s on request) 
Synchronization time 

(operating) <125ms 

(standby) <250ms 


With the send-command the message is 
ciphered and sent out at 65 characters per 
second via a telephone handset which is placed 
on the acoustic coupler on the right side of the 
set or via a connected line or radio. 

An incoming message will be deciphered and 
printed automatically. The last received mes- 
sage is stored in memory for re-reading until it is 
deleted, or anew message comes in. It can also 
be sent out again to another station. 


Manufacturer: Tele Security Timmann, Réder- 
mark. 


DDT 300 U7 secure message terminal 


additional vdus or printers can be connected to 
allow the message traffic to be seen in the rooms 
of the captain or commander, for example. 
The DDT 300 U9 central station will automati- 
cally answer back on either a received tele- 
phone call by a built-in telephone answering 
device, or areceived radio message. It will reply 
with the message stored in the send-memory or, 


Frequency response: 300-2700 Hz 
Power supply: 10-15V dc 

Power consumption 

(operating) 100mA 

(standby) 15mA 

Temperature range: —30 to +60°C 
Height: 40mm 
Width: 185mm 
Depth: 100mm 
Weight: 1 kg 
Manufacturer: Telemit Electronic GmbH, 
Munich. 


if there is none, with ok, confirming receipt. 
Since all incoming messages are printed out 
automatically, the DDT 300 U9 central can be 
left unmanned without loss of information. 


Manufacturer: Tele Security Timmann, Réder- 
mark. 
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Simplex scrambler SCU80-S/V is based on a 
dynamic, computer-controlled multi-band 
inversion, and enables any radio set to be 
connected (hf, ssb, vhf, uhf, etc) through an 
external adaptation unit. The incorporated digi- 
tal encoding system provides accurate sync- 
hronization of the two computers over long 
distances where fluctuations of the signal 
strength can be neglected within certain limits. 
The electronic circuitry is of modular design and 
mostly lined up with analog and digital inte- 
grated circuits whose printed type designations 
were removed for security. 

Simplex scrambler SCU80-S/V is housed in a 
rugged and waterproof case of the same 
dimensions as radio set RT-841/GY. Service is 
possible with the vehicular radio set systems 
COM-80/GY, COM-90/GY, COM-100/GY, and 
COM-200/GY without external modifications. 
The selector switches for the daily and the 
synchronizing code are covered by a lockable 
hinged lid. All indicators, controls, and connec- 
tors are on the front panel and a special adapta- 
tion kit allows the scrambler to be mounted on 
the portable radio set AN/PRC-77/GY for mobile 
uses. 

Where duplex operation for radio and tele- 
phone service is exclusively requested, a spe- 
cial duplex equipment type SCU80-D/V is avail- 
able that integrates two simplex equipments in 
one housing. Function and technical data of the 
special version correspond fully with those of the 
simplex equipment. 

A number of accessories, such as a special 
telephone with remote-control for the scrambler, 
a special telephone TA-10/SCR for termination 
of up to 8cb (at) lines via the duplex scrambler 
SCU80-D/V with remote-control, and telephone 
adapters are available. Up to six duplex scramb- 
lers SCU80-D/V can be installed in a lockable 
special steel cabinet that also incorporates 
mains power supply with an automatic 
emergency battery standby facility. This allows 
the installation of scrambler centres to which 
only authorised personnel are admitted to adjust 
the daily and synchronization codes. 

The af voice signals (250 to 3000Hz) are 
applied to the five input mixers and simultane- 
ously five out of eight changing carrier frequen- 
cies from 6325 to 8528 Hz in 550Hz steps, and 
three further ones dropping by 550 Hz from 5275 
to 4175Hz. Thus the total variance of the carrier 
frequency permutation is 960. Sixteen of these 
having been selected for coding, were wired in, 
and are selectable by a front pane! switch. 

If a scrambler falls into enemy hands or if an 
unauthorised subscriber tries to enter into a 


Ciphering Unit SCU800-S/D 


Speech scrambler SCU800-S/D is based on 
dynamic, computer-controlled cyclic permuta- 
tion of speech segments. The segments are 
sufficiently short to prevent the extraction of any 
syllabic information. 

The 1 000 000 possible code permutations, 
which can be pre-selected by a six-digit number 
combination, ensure additional security against 
decoding. Special code permutations can be 
supplied on demand during which the sequ- 
ence of the speech segments varies continu- 
ously and at random. The SCU800-S/D has 
continuous synchronization and gives the user 
complete freedom. Conference networks, for 
example, therefore present no problem. 

The SCU800-S/D uses a time-coding process 
which does not change the frequency spectrum 
of the information so the effect of linear and 
non-linear distortion of the transmission channel 
is similar to that in non-coded transmission. 

The SCU800-S/D may be used with all known 
radio communications systems (fm, am and 
ssb) and with directional radio links. It can also 
be used over telephone lines. If there are 
junctions between four-wire and two-wire sys- 
tems along the transmission path, there is an 


scrambled conversation, the following will hap- 
pen. If the daily and synchronizing code, or only 
one of them, is not known by the unauthorised 
person or institution, they will not be able to 
super-synchronize, let alone enter into the cur- 
rent conversation. As soon as the synchronizing 
signal is transmitted to establish a scrambled 
conversation, all participating scramblers block 
against a further synchronization. Even if the 
overhearing station had found the correct selec- 
tor switch positions (2° x 22°=8 388 608 pos- 
sibilities) by experiment, a clear overhearing will 
not be feasible since the computer program 
sequences are different from each other and not 
synchronized. In addition the random generator 
gives more security by generating different 
programs even with the identical code settings 
whenever synchronization is affected. Stations 
with asynchronous program sequences, there- 
fore, cannot swing into the same computer 
programs by coincidence. 


TECHNICAL SPECIFICATION 

Af range: 250-3000 Hz 

Sub-bands: 5 of 550Hz each 

Distortion factor: better than 7% 

Basic noise when not modulated: 50 dB below 
signal 

Synchronizing code: by covered selector 
switch with 23=8 setting possibilities, selected 
from 28=216 possibilities 


Scrambler unit SCU80-S/V 
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Daily code: 2?°=1 048 576 setting possibilities 
by 5 covered selector switches 


Total encoding facility: 22°x2°=8 388 608 


possibilities 

Input sensitivity microphone: 1.4mV/1500 
Output voltage to transmitter: 1.4mV/1500 
Af input voltage from transmitter: max 5V/ 
1kQ, typical 2V (other levels to option) 

Af output voltage to ear piece: max 5V/1kQ, 
adjustable (other levels to option) 

Power supply: 10.5—26V dc, with internal bat- 
tery or from external source 

Current consumption 

(scrambled mode) 0.45A 

(clear mode) 0A 

Height: 100mm 

Width: 280mm 

Depth: 300mm 

Weight: approx 5.5kg 

REQUIREMENTS FOR THE COMMUNICATION CHANNEL 
Af bandwidth: 250-3000Hz 

S/n ratio: better than 20dB fe 
Minimum s/n ratio for synchronization at 1% 
error: better than 15dB 

Manufacturer: Telemit Electronic GmbH, 
Munich. 


Ciphering unit SCU800-S/D ie 


echo in duplex operation which is due to the 
time-coding system used. 

The Scrambler SCU800-S/D is housed in a 
rugged and waterproof case of the same 
dimensions as radio set RT-841/GY. Service 
with the vehicular radio set systems COM-80/ 


GY, COM-90/GY, COM-100/GY and COM- 
200/GY is possible without external modifica- 
tions. The selector switches for the daily code 
are covered by a lockable hinged lid. All indi- 
cators, controls and connectors are on the front 
panel and a special adaptation kit allows the 


4 
aetna ein —— 


Germany 


scrambler to be mounted on the manpack radio 
set AN/PRC-77/GY for portable use. 

There is no known on-line method of decoding 
the scrambler. If a scrambler SCU800-S/D falls 
into enemy hands, the average time to decode 
text on a record will be 10 weeks, assuming that 
one person tries another code every three 
seconds and does so continuously 8 hours a 
day and 5 days per week. At least three seconds 
are required for synchronization and recognis- 
ing if the voice is decoded or not. If the person 
fails to recognise the clear voice at the first 
attempt, which can easily happen, the medium 
period for decoding is 20 weeks. 


Telex Cipher System DDT 970 


The DDT 970is an off-line telex cipher system for 
the high-speed encryption/decryption of paper 
tapes to be sent or received by existing telex 
machines. 

The one-time key is stored on magnetic dis- 
kettes, containing 500000 key-characters 
each. 


Secure Voice Equipment SV3 


The SV3 Secure Voice Equipment is an analog 
system which uses a new technique known as 
Biroco. It can be used over wire-telephony or 
radio links. 

It is a digitally controlled speech encoder 
which operates on the principle of speech-band 
interchange. The Biroco system in conjunction 
with a speech-controlled noise signal gives 
considerable security. 

The SV3 can be attached to telephone sets as 
well as stationary or mobile radio stations. A 
portable version can be connected to any tele- 
phone by acoustic coupling. 

There are two basic versions, one with one- 


Voice Cipher Equipment for Tactical 
and Strategic VHF/UHF Radios 
MSC2001 


The MSC2001 is a digital voice cipher equip- 
ment for vhf and uhf radios. A digital technique is 
used to encipher the speech signal. A choice of 
eight from a total of over 10'® possible keys, 
electronically read in with a key gun, can be 
stored simultaneously. 

The speech signal is converted to a digital 
signal with a delta modulator and subsequently 
enciphered with the appropriate key program. A 
bit rate of either 9.6, 12 or 16 kilobits per second 
can be selected, depending on the radio set 
used. MSC2001 is designed for half-duplex 
operation. Duplex operation is possible if two 
equipments are used. To provide interference- 
free links, even over great distances, premodu- 
lation filters are provided at the transmitting end 
and a pulse regeneration circuit at the receiving 
end. 

The voice cipher equipments are synchron- 
ized automatically and continuously. This 
guarantees immediate synchronization of the 
cipher equipments after short interruptions of 


Voice Scrambler AN/PSC-808/GY 


Speech scrambler AN/PSC-808/GY is the suc- 
cessor of the SCU800-S/D and fully compatible 
with it. Instead of setting mechanical switches, 
the code is set by a key gun. Large-scale 
integration and advanced design enable the 
electranics of the AN/PSC-808/GY to be minim- 
ised so that the unit is about one-fifth the size of 
the SCU800-S/D, yet at improved performance, 
operation, and power consumption. 


TECHNICAL SPECIFICATION 

Number of codes (free choice): 10° 

Program period: 8.5h 

Bandwidth (for high-quality speech): 300- 
2700Hz 

S/n ratio: better than 10dB 

Transit time dispersion (for high quality 
speech): better than 5ms 

Frequency drift: better than 30Hz 
Quantisation noise: —26dB 

Transmission delay: 480ms 


The system consists basically of a computer, 
a dual diskette unit, a tape perforator/reader and 
a control unit. Additional high-speed printers, 
vdus and up to six additional diskette units can 
be connected. 

The rugged construction and transportability 
permit the system's integration into communica- 


way synchronization for delays of up to 2x5ms 
and one with two-way synchronization for any 
length of delay. If one-way synchronization is 
employed, one subscriber synchronizes all 
other subscribers simultaneously; if two-way 
synchronization is employed, each subscriber 
synchronizes the receive section of the other 
subscriber separately. Several versions of these 
two types are available for different applications. 

The secure voice equipment is inserted bet- 
ween handset and telephone or handset and 
radio equipment. The code, one of 108 pos- 
sibilities, is set with the aid of eight coding 
switches under a lockable lid. 


TECHNICAL SPECIFICATION 
Transmission band: 275-3025 Hz 


the radio link due to fading or multi-path prop- 
agation. A supervisory circuit prevents the 
transmission of compromising signals such as 
cipher text or clear text. 

The equipment can be operated from the 
power supply of the radio set or from a board 
power supply. 

The Major part of the circuitry, ie the digital 
section of the delta modulator and the crypto 
section, is realised by a single large-scale 
integrated circuit. 

The MSC2001 is very simple to operate. The 
various keys in encrypted operation and the 
clear mode of operation can be set with a single 
control button. A special position of the control 
button allows emergency cancellation of all 
stored keys. 


TECHNICAL SPECIFICATION 

Principle: digital speech processing and 
ciphering with X-text feedback 

Operating mode: half-duplex 

Number of codes programmable: >10'5 
Non-recallable key store: for up to 8 keys 
Mode of key loading: key gun 

Bit rate: 9.6, 12 or 16kbps 


TECHNICAL SPECIFICATION 

Coding method: dynamic, computer- 
controlled cyclic permutation of speech seg- 
ments (time scrambling) 

Number of codes: 95 040 million 

Code setting: with key gun 

Synchronization: continuous with pilot tone 
Duration of speech segments: 30ms 
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Supply voltage: 10-16V or 20-32V negative 
earth 

Power consumption: 18W 

Height: 100mm 

Width: 280mm 

Depth: 300mm 

Weight: approx 4kg 

Manufacturer: Telemit Electronic GmbH, 
Munich. 


tion vans, mobile quarters, vessels and aircraft 
for tactical requirements, as well as installations 
at headquarters for the strategic requirements of 
telex security. 


Manufacturer: Tele Security Timmann, Réder- 
mark. 


Number of possible code settings: 10° 
Sub-bands: 5 out of 10 

Sub-band combinations 

(number) 16 

(sequence) pseudo-random 

(delay time) pseudo-random, in 8 steps from 
25-95ms 

Start positions of code sequence: 2'° 
S/n ratio: >50dB 

Dc operating voltage: 10-15V 

Current consumption: 100mA max 
Temperature range 

(operating) —25 to + 55°C 

(storage) —40 to +70°C 


Manufacturer: Siemens Aktiengesellschaft, 
Munich, and AEG-Telefunken, Ulm. 


Sync time operation 

(at 9.6kbps) <250ms 

(at 12kbps) <180kbs 

(at 16kbps) <135ms 

Sync time, stand-by 

(at 9.6kbps) <500ms 

(at 12kbps) <450ms 

(at 16kbps) <400ms 
Frequency range: 300-2700Hz 
Input voltage: 10-15V dc 
Power consumption 
(operating) approx 185mA 
(standby) approx 85mA 
Watertightness: 100% watertight up to 0.1N/ 
mm? (1m depth) 

Shock resistance: 50g, 11ms 
Vibration test: 5g, 10-100Hz 
Temperature range 
(operating) —30 to +60°C 
(storage) —40 to +70°C 
Height: 40mm 

Width: 100mm 

Depth: 185mm 

Weight (approx): 1kg 


Manufacturer: 
Munich. 


Siemens Aktiengesellschaft, 


Temperature range: —25 to +60°C 
Height: 48mm 

Width: 73mm 

Depth: 260mm 

Weight: approx 1kg 
Manufacturer: Telemit 
Munich. 


Electronic GmbH, 
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Secure Telegraph Equipment 
STE200 


The STE200 Secure Telegraph Equipment is a 
family of devices used for the protection of 
telegraph connections, assuring a high degree 
of security for confidential information. It uses a 
micro-processor and almost all preset working 
modes can be programmed using the keyboard 
on the front panel. 

The ciphering of information is of the 
character-by-character type and is performed 
by adding (or subtracting) to (or from) the 
character to be ciphered (or deciphered); a 
casual character has been generated by the 
equipment as a function of the used key vari- 
able. 

The STE200 can be supplied as either an on- 
or off-line device, or for use simultaneously as 
both. 


Manufacturer: Societa Italiana Telecomunica- 
zioni, Milan. 


Digital Voice Cipher System 
SEC 755 


The 9EC 755 is a digital voice cipher system 
intended for tactical use with portable and 
mobile radio sets. It is a fully digital concept 
based on adaptive delta modulation speech 
processing. The system has the best possible 
radio range and a narrow bandwidth. 

The adaptive delta modulation operates at a 
data bit rate of 9.6 kilobits per second which is 
enciphered/deciphered by a multi-register non- 
linear combiner. 

The cipher key memory does not require 
power supply so the memory content is kept 
stored when the power is switched off and 
during change of battery. The cipher key mem- 
ory can simultaneously store two different keys, 
a useful feature for example when working in two 
networks alternatively. 


Digital Voice Cipher System 
9EC 750 


The 9EC 750 is a digital voice ciphering system 
for radio networks, providing secured com- 
munications from operator to operator, includ- 
ing, for example, intermediate rented lines bet- 
ween an operator centre and a remotely control- 
led radio station. It is designed for use in police 
and defence networks. 

The equipment is intended for use with radio 
transceivers in portable, vehicular, fixed base as 
well as airborne applications. With special line 
equipment the communications can be 
extended over telephone lines. 

It can be used with most existing radio trans- 
ceivers after only minor modifications. 

The key setting is electronic and is carried out 
by a small separate key injector that is momen- 


On-Line Crypto Equipment 9EC 450 


The 9EC 450 machine is built around a micro- 
computer. The crypto generator, line interface 
circuits, etc, are contained in hardware but their 
co-ordination is controlled by the stored prog- 
ram of the micro-computer. So functions can be 
changed and adapted to customer needs with- 
out redesign of hardware. 

It can be used with a wide variety of terminals 
such as teleprinters, low-speed (<1200 bauds) 
unbuffered computer terminals, and low- and 
medium-speed (<9600 bauds) buffered com- 
puter terminals. 
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The equipment is provided with continuous 
code synchronization which immediately resyn- 
chronizes the signal after it drops out or fades. 

The relatively low data bit rate, together with 
the new modem technique used, result in a 
modulation bandwidth of only 6.5kHz which 
enables the 9EC 755 to be used for 50kHz 
channel separation systems and also in 25kHz 
networks. 

Large-scale integrated circuitry is used 
throughout. The 9EC 755 is provided with a 
built-in Keyboard for entry of the cipher keys. The 
key entry is done in eight groups, each of four 
figures. Accept/reject signalling lamps above 
the keyboard indicate if the entered figure group 
is accepted or not. The entry is checked for 
proper format to ensure that the key is entered 
properly. A display indicates the progress of key 
entry. More than 102° different code combina- 
tions are available. 


tarily connected to the cipher unit. This guaran- 
tees safe and foolproof key setting and elimi- 
nates the time-consuming and unreliable man- 
ual key settings. 

The equipment is normally in cipher mode. To 
prevent accidental clear transmissions the 
crypto/clear push-button is spring-loaded. The 
push-button has to be kept pressed for the entire 
transmission to bypass the ciphering circuits. 
The crypto/clear push-button is the only control 
device on the cipher unit. 

The cipher unit is connected to the audio 
socket on the radio transceiver and the handset 
is connected to the cipher unit. In most cases the 
same connector can be used to supply the 
cipher unit with power from the radio. The cipher 
synchronization has to be maintained after tem- 
porary interruptions in the radio transmission. 
Continuous re-synchronization of the system 
guarantees this. 


The equipment can be installed in a separate 
room. Beside the terminal is a control box that 
indicates the status of the equipment. In telex 
applications it is manually remote-controlled by 
the telex operator who can select between clear, 
on-line encryption/decryption and off-line 
encryption/decryption. In computer terminal 
applications the operator control box just indi- 
cates the status of the crypto equipment. 


TECHNICAL SPECIFICATION 

LINE AND TERMINAL INTERFACES 
Telegraphy: single and double current 
Date: CCITT V24/V28 


STE200 secure telegraph equipment 


The 9EC 755 has very good voice recognition 
characteristics enabling positive identification 
of the other operator. 

An additional feature as a result of the 
9.6kbps data rate used is the system’s ability to 
transfer enciphered signals over land lines by 
conventional data modems. 


TECHNICAL SPECIFICATION 

Bit rate: 9.6kbps 

Synchronization time: 160ms 
Number of code combinations: >10?° 
Modulation: adaptive delta modulation 
Power consumption: 100mW 

Height: 190mm 

Width: 85mm 

Depth: 30mm 

Weight: 0.5kg 


Manufacturer: Philips Elektronikindustrier AB, 
Jarfalla. : 


TECHNICAL SPECIFICATION 

Power consumption: <100mW 
Modulation: adaptive delta modulation 
Bit rate: 9600 bps 

Synchronization time: <250ms 
Number of code combinations: >107° 


SUBMINIATURE VERSION 
Height: 85mm 
Width: 17mm 
Depth: 190mm 
Weight: 0.4kg 


VEHICULAR AND BASE STATION VERSION 
Height: 115mm 

Width: 88mm 

Depth: 240mm 

Weight: 1.8kg 


Manufacturer: Philips Electronikindustrier AB, 
Jarfalla. 


Alphabets 

(CCITT No 2) 1, 1.5 or 2 stop elements 
(CCITT No 5) even, odd or no parity 

Speeds 

50, 75, 100, 150, 200, 600 and 1200bd 

(with internal timing <9600bd) asynchronous 
(with external timing) synchronous 
Transmission modes: half-duplex and _full- 
duplex 

Mtbf: 500h in stationary installation, 25°C 
Power 

110/220V +10% 

50/60 Hz 

approx 100W 


ha 
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Primary keys 

keys on standard 80-col punched cards 

keys input via 1 card reader 

4 keys simultaneously stored 

battery back-up to prevent loss due to power 
failure 

automatic selection of key for decryption, man- 
ual selection of key for encryption 

message key 

arandom message key automatically generated 
for each message 

Temperature range 

(operating) —20 to +55°C 

(storage) —40 to +70°C 

Vibration 

+0.2mm 10-50Hz 

2g 50-150Hz 

Bumping: 500 bumps, 25g, 6ms 

Humidity: max 95%, 25-40°C 

6x 24h 

Low air pressure: 0.570 bar (4600m) 
Fungus: 28 days, 32°C, 95% humidity . 

Dust aid’sand 9EC 450 crypto equipment 
40°C, <60% humidity 


“pope eae eer necanenitceeen aetna teen 


— 


8-10m/s 
300-1200 g/30 minutes-3h Width: 482mm Manufacturer: Philips Electronikindustrier AB, 
Height: 132.6mm Depth: 320mm Jarfalla. 
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Bulk Encryption Device 
Gretacoder 601 


The Gretacoder 601 Bulk Encryption Device is 
intended for the ciphering of very rapid data 
channels in the 32 kilobit per second to 2 
Megabit per second range. It is used in digital 
networks where several telephone and/or data 
channels are combined in a full-duplex mode in 
a time-division multiplex system. 


Manufacturer: Gretag Limited, Zurich. 


Gretacoder 607 bulk encryption device 


Speech Scrambling System 
Gretacoder 102 


The Gretacoder 102 (a militarised version of the 
101) speech scrambling system protects 
speech transmitted via telephone and radio 
channels. A dynamic, two-dimensional scrambl- 
ing principle guarantees minimum residual intel- 
ligibility and offers extremely high resistance to 
computer-assisted attempts to break the code. 


Manufacturer: Gretag Limited, Zurich. 


Gretacoder 102 speech scrambling system 
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Gretacoder 201 and 202 Speech 
Ciphering Units 


The Gretacoder 201 and 202 ciphering units are 
used to safeguard speech channels at the 
highest level of secrecy. New principles permit 
genuinely digitally-ciphered transmission via 
narrow-band channels, preserve personal 
speech characteristics and give good speech 
quality, 

The Gretacoder 201 is used via telephone 
channels for individual or central ciphering (with 
xu and su attachments) or fm radio channels in 
full-duplex or half-duplex operation. The port- 
able version, the Gretacoder 202, is suitable not 
only for applications with radio equipment with 
an x-mode input, but also for narrow-band fm 
radios with narrow channel spacing. 

The Gretacoder 202 can be 
controlled. 


remote- 


Manufacturer: Gretag Limited, Zurich. 


Gretacoder 202 speech ciphering unit 


Gretacoder 201 speech ciphering unit 


Cipher System TC-812 


The TC-812 is intended for tactical tele- 
typewriter communication over short-wave radio 
links and wire circuits. It is primarily an on-line 
system, but off-line operation is also possible. In 
the on-line mode a message typed in is 
enciphered, transmitted, deciphered and 
printed out at the receiving station in a single 
operation, without any noticeable delay. Special 
synchronization circuits keep the transmitting 
and receiving cipher system constantly sync- 
hronized. Operation is possible in star or mesh 
networks. 

The rugged construction of the TC-812 allows 
mobile appiication. 


Manufacturer: Gretag Limited, Zurich. 


TC-812 cipher system 


Gretacoder 101 Voice Scrambler 


The Gretacoder 101 has been designed to 
protect voice messages transmitted over radio 
or regular telephone channels from unauthor- 
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ised listeners. It is used by military, police and 
other government agencies. The only available 
information on the coding methods is that fast 
and continuous change of scrambling paramet- 
ers is carried out. The scrambled message may 


be transmitted over regular telephone or radio 
circuits since the bandwidth of the transmitted 
signal is not increased by the scrambling pro- 
cess. On the other hand the intelligibility band- 
width of the original clear signal is not reduced 


by the scrambling and is equivalent to the 
bandwidth of a typical telephone channel. 


Manufacturer: Gretag Limited, Zurich. 


Gretacoder 101 


VHF Voice Ciphering Transceiver 
Cryptovox CSE-280 


The CSE-280 is the first model of a new line of 
voice cipher equipment and is a pure cipher 
system. The system is presented in two mod- 
ules. It can be used for mobile operation, 
mounted on vehicles or as manpack as well as 
for fixed installation. The Cryptovox is particu- 
larly suitable for use in armoured car squadrons, 
aircraft squadrons, naval speedboat fleets and 
high-level command networks in all armed 
forces. 

The voice information supplied by the mic- 
rophone is compressed in a fast-responding 
compander. The signal is digitalised in a multi- 
level modified pulse code modulation system 
with a clock frequency of 9.6kHz. 

In the data module (cipher unit) a pulse train 
with the same clock frequency forming the key 
chain is produced. 

Based on the manually set basic key informa- 
tion, the pulse train starts every time from 
another point when the push-to-talk switch is 
operated. 

In a combining stage the information pulse 
train and the key pulse train are mixed to 
produce the crypto pulse train. This can be 
regarded as ‘white noise’ (no information of the 
plain text is recognisable). Even if no words are 
spoken into the microphone the hiss maintains 
its characteristics, since the gaps between 
acoustical signals are filled with non-significant 
random information. 

The crypto pulse train is transmitted by the 
transceiver in frequency modulation where a 
frequency synthesizer allows a fast selection of 
500 channels. 

At the receiving end the automatic information 
system keeps the output completely closed 
unless correct signals are detected. All other 
inputs are suppressed so that the receiver can 
operate around the clock without disturbing 
anyone unless a message is being received. 

The received crypto pulses are routed to the 
data module where an automatic fast-operating 
synchronizing system ensures that for each 
pulse train the key chain is correctly meshed in 
for proper deciphering. The restored plain 
signal pulse train is reformed and expanded 
before being fed to the earphone or louds- 
peaker. 

Aselective call system allows the setting up of 
networks of up to 90 stations operating on one 
given frequency band. A call can be triggered 
on three levels: to all (setting 00), to a group of 
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BP sense srs 


Cryptovox vhf voice ciphering transceiver 


nine (setting for instance 20 which will call 21 to 
29), or to an individual station (setting for 
instance 23). 

In average terrain links within 50 to 75km 
(approximately 30 to 50 miles) can be estab- 
lished without difficulty between two mobile 
stations. With relay stations or high gain direc- 
tional aerials the distance can be expanded. 


TECHNICAL SPECIFICATION 

TRANSCEIVER SEO35 

Frequency range: 29.3-41.7 MHz 

Channel number: 500 

Channel width: +kHz (down to 3dB) 
Channel separation: 25kHz 

Output: more than 20 W on 50 © within the entire 
frequency range 

Modulation: fm (+5kHz at 1kHz modulation) 
(phase linear transmission 0-6 kHz) 
Sensitivity: below 0.7V for correct cipher 
operation 


Power input: floating, electronically compen- 
sated 12V dc: 1/4.5A or 24V dc: 0.5/2.2A 
Height: 100mm (4 in) 

Width: 240mm (9%in) 

Depth: 375mm (14%in) 

Weight: 8kg (181b) 


DATA MODULE CVO96 
Signal transformation: modified multi-level 
pem 

Clock frequency: 9.6kHz 

Key selection: 10° 

Power input: floating, electronically compen- 
sated 12V de: 1A or 24V dc: 0.6A max 
Height: 70mm (2%in) 

Width: 240mm (9¥2 in) 

Depth: 375mm (14%in) 

Weight: 5kg (111b) 


Manufacturer: Crypto AG, Zug. 
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Voice Cipher Equipment 
Cryptocom CRM-008 


The CRM-008 is intended for voice communica- 
tions systems, where, for technical reasons, the 
fully digitally operating Cryptovox CV-097 (CV- 
196) cannot be used. 

Long distance telephone channels, hf radio 
links and other similar communications installa- 
tions have a limited bandwidth and varying 
group time delays, which exclude the transmis- 
sion of high-speed digital information streams. 
Only information with characteristics similar to 
plain voice can be transmitted. 

As the CRM-008 produces a cipher informa- 
tion which fits these requirements, its applica- 
tion lies in the field of large networks such as 
telephone and radio-telephone communication 
in world-wide diplomatic organisations, tele- 
phone and fixed or mobile radio-telephone 
communication in nation-wide government net- 
works of all services, and all kinds of world-wide 
telephone or radio-telephone communications 
for defence organisations. 

The only requirement for the voice link is a 
good telephone quality, 200 to 3000 Hz, accord- 
ing to CCITT recommendations. 

The CRM-008 is a highly sophisticated data 
handling equipment, built with modern micro- 
electronic components. 

The plain text information is handled in seven 
distinctive steps: in step one the voice fre- 
quency information flow is split into different 
frequency bands; in step two the information of 
these bands is digitised in highly adaptive 
analog-to-digital converters, similar to those 
used in the Cryptovox CV-096 equipment; in 
step three the digital information stream is 
stored in buffer memories in digital form; in step 
four the stored information is subdivided in a 
number of equidistant time elements; in step five 
all the time elements of the different frequency 
bands are permutated by means of the informa- 
tion supplied from the key generator; in step six 
the multiplexed time elements are arranged to 
form a continuous information in other buffer 
memories; and in step seven the stored informa- 
tion is formed back into an acoustical signal in 
special digital-to-analog converters and routed 
to the output. 


Digital Voice Ciphering Unit 
Cryptovix CVX-396 


The CVX-396 is a digital voice ciphering unit with 
an exceptionally high enciphering security. 

It works automatically, normally in half-duplex 
mode in conjunction with transceivers equipped 
with an X-mode interface. Its main use is in radio 
networks, where it is incorporated without any 
additional adapter units. 

The CVX-396 is rugged and corresponds to 
the applicable requirements of MIL-STD-810C. 
It may be used in mobile, portable or fixed 
installations. Ease of maintenance and service is 
assured by its modular construction. 

Aspecial method allows the digitising of voice 
signals with a 9000 bits or 11 kilobit per second 
data rate, maintaining excellent intelligibility of 
the original speech. 

The digital signal (bit stream) is enciphered in 
high grade encryption circuits and then trans- 
mitted as a data signal. This data signal is also 
provided with synchronization information 
enabling the opposite station to decipher sync- 
hronously. 

The receiver regenerates the incoming data, 
deciphers and finally restores the original 
analog voice signal. 

In the repeated mode (relay mode) the regen- 
erated digital data are retransmitted without 
passing the deciphering loop. 

The key memory allows the storage of a key 
arranged as eight groups of five figures and 
each group consists of one group figure and 
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Cryptocom voice ciphering equipment 


At the receiving end the whole process is 
reversed, The recovered, plain text is available 
at the earphone with a small delay due to the 
different intermediate store operations. 

As only semi-duplex operation is possible, 
this delay is not disturbing, so long as the 
operator remembers that, when he has said over 
and released the push-to-talk switch, there is a 
short delay before a reply. 

The CRM-008 is equipped with a ten-digit 
watertight push-button keyboard. 32 digits, 
sub-divided in eight groups of four, can be 
entered at any moment. Any group can be 
altered independently of the seven others. The 
entered group number and its four figures are 
displayed on red leds and then stored in an 
electrostatic memory. This is kept alive by an 
internal sealed battery to ensure storage of the 
key information once it has been entered, for 
long shelf time, independently of external power 
supply. 

The stored information cannot be recovered 


electrically. The memory is linked only to the key 


. generator itself. 


The key generator produces, based on the 32 
digits and by re-injected shift registers, quasi- 
random key sequences which are used to 
control the permutation process. Each time the 
push-to-talk switch is operated a new key sequ- 
ence is selected. The receiving unit is automati- 
cally synchronized by a pilot-tone signal. 


TECHNICAL SPECIFICATION 

Line channel quality required: 200-3000Hz, 
telephone quality according to CCITT 

Power input: (field model) 10-30V dc, 10W 
Key selection: 10°? basic key information 
FIELD MODEL 

Height: 70mm (2%in) 

Width: 240mm (9%in) 

Depth: 375mm (14%in) 

Weight: 5kg (11 Ib) 


Manufacturer: Crypto AG, Zug. 


Cryptovix voice ciphering unit 


four key figures. Input of the key is by special 
keyboard. The groups are numbered 1 to 8, the 
key figures are selectable from O to 9 thus 
forming a key of 8x4=22 figures. 

The selected figure (group number or key 
information) is displayed for examination on a 
five-digit led display prior to entering the key 
memory. Retaining time of the key in the memory 
is greater than 10 days after switching off the 
CVX-396. 

In an emergency the key may be cleared 
immediately by amode switch on position EMCY 
which has to be pushed and turned simultane- 
ously. 


TECHNICAL SPECIFICATION 

Operating mode 

half-duplex 

duplex optional 

AF INPUT/OUTPUT 

Frequency range: 300-2600Hz 

Signal level: +6 to —9dBm adjustable in 3dB 
steps 

Input impedance: better than 10kQ 

Output impedance: 2000 

DATA INPUT/OUTPUT 

Data rate: 9600 bps or 12 kbps 

Signal level: +6 to —9dBm adjustable in 3dB 
steps 


Input impedance: better than 10kQ 

Output impedance: 2000 

Transmission mode key: binary code 
Synchronization: when receiving led-lamp 
indicates correct synchronization with transmit- 
ting station 

Synchronization time: max 350ms with undis- 
turbed signal 

Input voltage: 10-30V dc 


Electronic On-Line Cipher 
Equipment Cryptol T-450 


The Tape and Rotorless On-Line (TROL) 
machine is a fully electronic cipher system for 
operation with teleprinters. The trol model T-450 
transmits either via telegraph or radio channels. 
A variety of facilities based on the original 
concept are available to meet individual user 
requirements. 

For field applications the trol is rack-mounted 
in a frame fixed on shock-absorbing cushions 
within a sturdy metal case. Its cover can be 
closed watertight. While the machine is in use 
the cover can be fixed to the rear of the case. On 
request clamps can be supplied so that the 
cover above the front panel can be used as a 
shelter. The whole unit may then be covered with 
a field canvas sheet to protect it against rain or 
snow. 

The trol machine can be adapted to most 
existing teleprinter links for military applications 
in static or field networks. Connections via wire 
lines, carrier telegraph lines, microwave links, 
satellites, straight radio links (rtt) or full arq (tor) 
systems can be accommodated. The T-450 is 
also suitable for intermeshed multi-station net- 
works (broadcast or star systems). Special 
measures have been taken to simplify the opera- 
tion in such network systems. 

The information fed from the teleprinter in the 
usual five-unit binary code (CCITT No 2 or 
equivalent) is temporarily stored. Subsequently 
it is substituted, letter by letter, using the key 
information which is supplied by a fully elec- 
tronic key generator and the result transmitted to 
the line. Special circuitry reduces the alphabet 
on the line to 31 characters to avoid the usual 
troubles of CCITT combination No 32 (full blank) 
on international links. For operation in straight 
radio channels, a precision crystal clock 
generator ensures automatic synchronization 
for proper transmission even during extended 
periods of interference or black-outs. While 
synchronous transmission is performed, ran- 
dom access to the teleprinter is gained which 
simplifies direct dialogue operation and avoids 
time consuming pre-punching of tapes. 

The key chain is produced by combining two 
elements; the basic key, consisting of 25 letters, 
and the message key, consisting of five letters. 
Both are easily fed into the built-in memory by 
merely typing them on the teleprinter keyboard 
or by running a pre-punched tape through the 
auto-transmitter. 


High-Speed Data Cipher Equipment 
Cryptoplex MCC-314 


The MCC-314 has been specially designed to 
operate with digital multiplex systems allowing a 
bulk ciphering of the broad-band information 
channels either for transmission over coaxial 
cables or point-to-point radio links. 

The available interfaces match most current 
pem or delta modulation systems, or can be 
adapted according to specific requirements to 
any broad-band transmitting system. 

The functions of the MCC-314 are fully auto- 
matic; the only manual operation required is 
entering the basic key information, which may 
be done within any convenierntt interval, since the 
cipher produced is not repetitive. 

It is an on-line cipher equipment. Depending 
on the requirement it may be utilised for multiple 
telephone links, multiple teleprinter links, data 
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Power consumption 

(standby using 12V supply) approx 0.6 
(operating using 12V supply) approx 1W 
(standby using 9-30V supply) approx 1W 
(operating using 30V supply) approx 2W 
Temperature range 

(operating) —25 to +60°C 

(storage) —40 to +80°C 

Humidity: 95% at 30°C 
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Water: 100% watertight up to 0.1 at 1m depth 
Vibration: 5g, 20-2000Hz 

Height: 62mm (2.4in) 

Length: 285mm (11.2in) 

Depth: 280mm (1 1in) 

Weight: 4kg (9Ib) 


Manufacturer: Crypto AG, Zug. 


Cryptol cipher equipment 


TECHNICAL SPECIFICATION 

Mains power supply: 90-275V ac (absolute 
values), 45-65Hz 

Consumption: 50VA 

Temperature range 

(operating) —10 to +60°C 

(storage) —25 to +85°C 

Local teleprinter: 4-wire connection for single 
or double current teleprinters, adjustable for 
20—60mA. Only teleprinters which electrically 
allow duplex operation can be connected to the 
T-450, ie sending unit has to be completely 
independent from receiving side 

Line: 2-, 3-, 4- or 5-wire connections adjustable 


for 20-60mA single or double current. Internally - 


or externally fed lines. 

Synchronizing system with automatic adap- 
tation to propagation time delay in both direc- 
tions, including sophisticated control programs 
to avoid triggering direction changeover by 
interference pulses 
Signal: CCITT code No 2 (or equivalent) 
Speed: 50, 75 or 100bd, (66, 100, 133 wpm) 
selectable by internal switch. Minimum length of 
characters 6% steps 
Receiving margin: better than +45% 
Transmission distortion: less than 1% 
Height: 271mm (103%in) 


links, mixed telecommunication links, or high- 
speed facsimile links. 

The system operates with an external clock 
delivered by the data sources and the com- 
munication device and needs no special setting 
of the selected data speed. 

The digital information supplied from the tele- 
communication channel is processed in a 
ciphering computer along with a key chain 
which is produced continuously according to 
the basic key stored in a non-volatile memory. 

Since the ciphering process is not repetitive, 
the changement of the basic key data depends 
only on tactical security considerations. 

It enciphers and transmits the messages in 
one direction while, independently of this opera- 
tion, it can receive and decipher them in the 
other direction. When installed, the unit performs 
all operations automatically. Unlike other on-line 
systems it provides no plain position. In fact the 


Width: 534mm (21in) 

Depth: 348mm (13%4in) 

Weight: 18.1kg (62¥2Ib) 

Working principle: substitution cipher 

Key generator: several interconnected elec- 
tronic re-injected shift registers 

Key periods: approx 104° steps 

Basic key settings: approx 2.3 x 10° variations 
stored in memory. Any desired basic key can be 
entered after operating the corresponding 
switch lock by typing 25 characters on local 
teleprinter (or using punched tape). Internal 
logic device disables keyboard after 25 letters 
are typed. Key lamp indicates entered basic key 
by continuous illumination. Entered basic key is 
stored in memory and remains there even if 
power supply is cut off 

Message key setting: 1.1 x 10’ variations. 
Message key can be entered in same way by 
typing 5 letters on local teleprinter (or by using 
piece of tape). Illumination of key lamp means 
key information has been entered entirely. Mes- 
sage key can either be set locally or automati- 
cally by remote station 

Total number of different settings: approx 
2.8x 1042 


Manufacturer: Crypto AG, Zug. 


equipment is intended to be connected to fully 
automatic digital equipment, which may be 
installed remotely and must therefore be cap- 
able of operating automatically. To ensure 
proper deciphering the information pulse train is 
intermixed with sophisticatedly distributed syn- 
chronization pulses, which guarantee a fast 
recovery of the deciphering operation over 
heavily disturbed transmission channels. The 
only effect of interruptions of a channel for 
relatively long periods, is that no text will appear 
at the output of the receiver. As soon as the link is 
re-established, smooth operation is continued. 

The basic key consists of achain of 45x5 bits. 
To simplify the setting a tape reader fitted to 
accept standard five-row teleprinter tape has 
been incorporated in the MCC-314. 

A’ strip of punched tape, the only secret 
hardware, is inserted into the reader and its 
information stored in the memory. After this, the 
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cover of the reader is closed and the tape can be 
destroyed if not needed for other purposes. The 
key information may also be stored by other 
means, eg dummy messages etc and the tape 
produced only for a new input, if required. Once 
in the memory the 225 bits are stored perma- 
nently until a new Key is inserted via the tape 
reader. The basic key, stored in the memory, is 
automatically transferred (without clearing the 
memory) into the cipher computer by switching 
on the equipment. When the computer is run- 
ning, ie when working with a specific key, anew 
key can be entered from the tape reader without 
interrupting the on-line operation. This new key 
is then available for a new setting later. To fill and 
insert the new key into the computer the operator 
simply operates the transfer lock. 


TECHNICAL SPECIFICATION 

Mains power supply: 110/220V +20% (45 to 
65Hz) or 18-30V dc. Automatic adjustment to 
the applied voltage. Buffer battery operation 
possible to avoid any interruption of the informa- 
tion flow by ac power loss 

Consumption 

(operating) 25VA or 16W 

(during red-in of key tape about 5s) 65VA or 
50W 

Temperature range 

(operating) —25 to +50°C 

(storage) —40 to +80°C 

Humidity: 100% (watertight in up to 10ft (3m) 
water) 


Multi-Channel Digitaliser AMD-310 


The AMD-310is a signal coding unit with normal- 
ised input and output connections to match the 
MCC-314 broad-band cipher equipment. 

The AMD-310 is used in communication links 
where no pcm or similar digital multiplex sys- 
tems are available for the combination of several 
signal-channels which have to be ciphered. 

The AMD-310 unit contains the necessary 
digitalising and combining circuits for up to 
eight telephone channels. The signals of these 
channels are digitalised with a clock rate of 32 
kilobits per second per channel. All bit- 
sequences are then combined to a bit stream 
routed to the MCC-314 for enciphering and 
further processing by the communication sys- 
tem. 

At the receiving end the crypto bit stream is 
deciphered in the MCC-314 and then split up 
into the individual channel sequences and 
reformed into analog audio signals by the 
AMD-310. 

The unit can be stacked if more than eight 
channels have to be handled. According to 
requirement a unit can be equipped on order 
with the internal hardware for four to eight 
channel capacity. No additional equipment is 
needed to connect the lines and the MCC-314. 

The input connections of the four or eight 
feeder channels can be matched individually by 
selector switches to four-wire telephone chan- 
nel, de signalling; two-wire telephone channel, 
de signalling; two-wire telephone channel, ac 
signalling and four-wire data handling (max- 
imum 32 kilobits per second per channel). 


Portable Speech Scrambler 
Vericrypt 1300 


The Vericrypt 1300 uses a method of time 
scrambling and continuous synchronization. It 
has a rugged and waterproof case and its size 
and power consumption are exceptionally 
small. 

Specially designed for adaptation to most 
AN/GRC, AN/VRC and AN/PRC configurations, 
it is claimed to offer the highest level of security 
of transmitted information among analog signal 
devices available today. 

It is externally programmed by a code input 
device and unauthorised persons cannot 
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MCC-314 data cipher equipment 


Shocks: up to 25g in all 6 axes (mounted in 
frame) 

Data processing (capacity) 10-2048kbps 
Key setting: tape reader for standard 5-row 
teleprinter tape (1"/16in, 17.46mm). Clearance of 
memory possible with emergency knob 

UNIT COMPLETE MOUNTED IN FRAME 

Height: 250mm (Yin) 

Width: 530mm (20in) 

Depth: 360mm (14% in) 


Weight: 20.5kg (45!b) 


UNIT ALONE (FOR STATIC USE) 
Height: 182mm (7%in) 
Width: 454mm (17%in) 
Depth: 317mm (12%in) 
Weight: 15.7kg (351b) 


Manufacturer: Crypto AG, Zug. 


AMD-310 multi-channel digitaliser 


TECHNICAL SPECIFICATION 

Feeder channels: 4 or 8, GO0Q balanced 
Output: multipole connection to match MCC- 
314 

Stacking connection: multipole connection for 
combiner-cable 

Power: 110/220V +20% (45-60Hz) or 18-30V 
dc. Automatic adjustment to applied dc voltage. 
Buffer battery operation possible to avoid inter- 
ruption of information flow by ac power loss 
Consumption: 25VA or 20W 

Humidity: 100% (watertight in water up to 30ft 
(9.1m) deep) 


retrieve the code from a stolen unit. Fully digital 
data processing inside the scrambler is used 
and a continuous transmission of a pilot tone 
ensures reliable synchronization. It is compat- 
ible with the various transmitting media due to 
the time scrambling technique, and functions, 
for example, over sbb links. 

It operates with 10dB signal-to-noise ratios, 
2500-Hz bandwidth reductions, relay stations, 
diversity reception, 30-Hz frequency drifts in ssb 
transmissions, wire sections, and telephone 
exchanges. 


Shocks: up to 20g in all 6 axes mounted in frame 
UNIT COMPLETE MOUNTED IN FRAME 
Height: 250mm (Yin) 

Width: 530mm (20in) 

Depth: 360mm (14% in) 
Weight: 22kg (50Ib) 

UNIT ALONE (FOR STATIC USE) 
Height: 166mm (6% in) 
Width: 445mm (173%in) 
Depth: 300mm (12in) 
Weight: 17.5kg (38'/s|b) 


Manufacturer: Crypto AG, Zug. 


TECHNICAL SPECIFICATION 

Coding method: time scrambling, compatible 
with Cryptophon 1100, Vericrypt 1100, Vericrypt 
1600 

Number of codes: 95 049 families, each with 
10® different codes 

Duration of speech segments: 30ms 

Power supply: 4.4-6V 

Power consumption: approx 0.1W 

Height: 260mm 

Width: 73mm 

Depth: 48mm 

Weight: approx 1kg 


Manufacturer: BBC Brown, Boveri and Com- 
pany Limited, Baden. 
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MSDS MARCRYP SERIES 


The MSDS MARCRYP series of equipments 
offers up to a million million code settings 
depending on the individual equipment. It would 
take an interceptor 300 years to try all the codes, 
working at one setting every second day and 
night. 

Each user is allocated a group of many million 
sequences or codes, all equally strong cryptog- 
raphically, and all exclusive to him. They cannot 
be duplicated, accidentally or otherwise, by 
another user. This allocation of groups of codes 
to individual users is made by pre-wired, 
factory-sealed code-setting plugs. An extension 
of the code-setting facilities is offered enabling 
the user to select for himself further variables in 
the form of extra code-setting plugs, which are 
not unique to the user. 

The user selects his code by simply turning 
numbered switches: no skill or equipment is 
needed. The coding cover is then closed so that 
no one else can see what code has been 
selected. 

The Marcryp series uses encryption sequ- 
ences of great length guaranteed not to cycle 
with a period of less than 17 000 000 000 bits: 
an enemy could not recognise a repeat in the 
apparently random output of a cryp equipment 
transmitting day and night continuously with the 
same key-setting for 13 days. 

The sequence is generated using non-linear 
logic: this stops an advanced interceptor from 
analysing the sequence by computer-aided 
equation-solving. The message to be encrypted 
is used to modify the encryption sequence as it 
proceeds, thus increasing the difficulty of 
deciphering it. 

The Marcryp series (with the exception of 
Marcryp-fone) uses a fully digital encryption 
process. The message is first turned into digital 
form andis then encrypted on a bit-by-bit basis. 

The Marcryp series includes: 


MARCRYP-FLEX 

Marcryp-flex gives the user maximum security of 
voice communication. It gives a high degree of 
confidence for use in the hf band. It can also be 
used on narrow-band vhf and other circuits 
below minimum standard. 

Marcryp-flex is available in two versions: 
Marcryp-flex type 113 is a ruggedised version 
for use in armoured or soft-skinned vehicles. It is 
housed in a Clansman UK/VRC353 vehicle radio 
case, and is compatible with the Clansman 
vehicle hf radios and similar narrow-band milit- 
ary radios. Marcryp-flex type 213 is a conven- 
tional 19in (48.3cm) rack-mounted unit. It is 
designed for use in fixed long-haul hf or vhf radio 
circuits or over poor-quality telephone circuits. 

Both operate in an identical way. 

A Marcryp-flex equipment is required both at 
the transmitting and receiving end and contains 
a vocoder, a cryptographic unit, a multi-tone 
modem, and a power unit. 

At the transmitter the vocoder converts 
speech into digital data in the form of a continu- 
ous stream of binary bits. At the receiver it 
re-converts the data stream back into speech. It 
operates over narrow-band channels, that is no 
more than 2.4 kilobits per second. 

The cryptographic unit employs an encrypt- 
ing sequence generator to produce another 
data stream of binary bits. The bits in this stream 
are in an indiscriminate order. The stream is of 
immense length and complexity and it is gener- 
ated at exactly the same rate as the stream from 
the vocoder. The two streams are then com- 
bined bit-by-bit to produce a data stream that is 
so complex that it is virtually impossible to break 
by any form of crypt-analysis. Additionally, the 
sequences are also continually modified by the 
message as it is being passed. 

The multi-tone modem compensates for the 
transmission path variations normally experi- 
enced on hf and similar links. It transmits the 
narrow-band encrypted data in the form of 24 
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Number of 
Compatible exclusive 
Application equipment codes Security 
Marcryp-flex voice hf fixed or 1 000 000 long term 
mobile radio million 
Marcryp-dix voice Clansman 10 000 long term 
UK/VRC353 million 
Marcryp-mux multiplexed msds MUX983 >100 000 long term 
voice telegraph million 
and data 
Marcryp-fone voice telephone or 100 short term 
radio million 
Marcryp-twix telegraphs on telegraph or 10 000 long term 
or Off line teleprinter million 
Marcryp-tex data computers etc 10 000 long term 
million 
Marcryp-fax document any facsimile 10 000 long term 
transmissions copier million 


sins sii, 


tones modulated at a 50-baud rate. Alterna- 
tively, the modem can operate as 12 tones at 
100 baud. At the receive end the data is 
recovered and re-assembled in its original 
order. The modem provides timing signals for 
the data and signals to control the synchroniz- 


ing. 


TECHNICAL SPECIFICATION 

Speech input 

(level) -6dBm or —54 dBm internally switchable 
(impedance) 600 0 

Speech output 

(level) —6dBm 

(impedance) 6000 

Modem input 

(level) -26dBm to +6dBm compared by age 
Modem output 

(level) —14 to +6dBm or —60 to +40dBm 
internally switchable 

(impedance) 6000 

Power supply: 28V nominal (21.5-35V and will 
accept super-ripple of up to 4V ptp and short 
duration spikes of +600V) 

FREE STANDING CASE 

Height: 217mm (8.5in) 

Width: 242mm (9.5in) 

Depth: 356mm (14 in) 

Weight: approx 15kg (33!b) 

19IN RACK MOUNTING 

Height: 180mm (7in) 


Marcryp-flex mounted next to UK/VRC353 with UK/VRC321 on shelf above 


is 


Width: 483mm (19in) 
Depth: 356mm (141n) 
Weight: approx 15kg (33lb) 


OPERATIONAL SPECIFICATION 
Designed to meet British Defence DEF 133, L3. 


MARCRYP-DIX 

Marcryp-dix provides the highest possible sec- 
urity for voice communications over wide-band 
vhf radio. It is specifically designed for military 
radios such as the UK/VRC353. A Marcryp-dix 
equipment is required at both the transmitting 
and receiving ends. 

Encryption starts with the key-setting sequ- 
ence which is controlled by ten simple decade 
thumb switches concealed behind a lockable 
panel. They can make 10 000 million different 
settings. The output from the code setting pas- 
ses to a sequence generator which produces an 
immensely long and complex continuous 
stream of binary bits in an indiscriminate order. 

The voice signal from the radio is passed 
through a digitiser. This converts it into a stream 
of binary bits. The stream from the sequence 
generator and the voice digitiser are at exactly 
the same rate. Both streams are then combined 
bit-by-bit. The data stream is transmitted to the 
receiver. Here the Marcryp-dix reverses the 
process to reproduce the voice signal. 

The decryption process works only if the 
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sequence generator in the receiving Marcryp- 
dix is synchronized with the generator of the 
transmitting Marcryp-dix. Marcryp-dix employs 
automatic synchronization between equip- 
ments, synchronization between equipments, 
synchronization occurring during the first half- 
second of transmission. Resynchronization 
occurs every time the direction of transmission 
changes. The synchronizing sequence also 
occurs after every two seconds of transmission. 
This prevents the loss of synchronization during 
poor radio path conditions. If the radio is being 
networked, it also enables newcomers to join. 

A comprehensive alarm system provides 
self-checking and monitor facilities. A short 
recurring bleep note tells the operator that he is 
operating in the secure mode and that an 
incoming message is in the secure mode. 

An audible alarm is also sounded and the 
equipment stops operating if the code setting 
panel is opened. This prevents unauthorised 
opening of the panel. 

Marcryp-dix can be connected into the 
Clansman harness for use in a vehicle. 


TECHNICAL SPECIFICATION 

Data rate: converts analog speech to 16 kbps 
encrypted data 

Security: 10 000 million unique codes 
Synchronization: automatic 

Power consumption: 21.5-33V vehicle supply; 
<5W 

Height: 242mm (9.5in) 

Width: 356mm (14in) 

Depth: 100mm (3.9in) 


OPERATIONAL SPECIFICATION 
Designed to meet British Defence Specification 
DEF 133,_L3. 


MARCRYP-MUX 


Marcryp-mux employs a fully digital encryption 
process. The message data in digital form is 
encrypted by combining it with part of along and 
complex digital code sequence produced by a 
generator in the equipment, and no interceptor 
can even detect if a transmission contains 
message ‘information. To give even greater 
security the start of every message is encrypted 
by a different part of the encryption sequence: 
the same message repeated would be 
encrypted differently each time. At the receiver 
the message is recovered by combining the 
received encrypted message with an exact 
replica of the encrypting sequence. 

Incoming messages are stored and retimed 
before being passed to the radio relay and a 
check ensures that the encryption is functioning 
correctly before being transmitted. The possibil- 
ity of transmitting inferior quality cryptographic 
data Is thus eliminated. 

In order to ensure that the encryption sequ- 
ence Is correctly reformed at the receiving end 
clock and regeneration data are normally pro- 
vided by the radio relay. Alternatively, an 
optional internal clock-regeneration facility can 
be provided. 

The codes for both the outward and return 
links are selected by ten thumbwheel switches 
on the front panel. Over one million million codes 
are available which are unique to the user and 
cannot be duplicated by an interceptor (eg the 
chances are 1 000 000 000 000:1). It takes an 
average of about 60 seconds to change all 20 
code switches for both links. 

The code switches control the sequence 
generator. In Marcryp-mux the minimum repeti- 
tion cycle is guaranteed to be 2% bits in duration 
(approximately 17000000 000 bits) and, in 
general, the sequence lasts for about 100 times 
longer than this. Moreover, the sequences are 
modified by the data being passed, and are thus 
extended indefinitely in length. 

The receiver's sequence generator is sync- 
hronized with that of the transmitter by providing 
it with the correct code-setting, a clock of the 
right frequency, and placing it at the accurate 
point in its very long repetition cycle. 
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Marcryp-mux with delta multiplexer MUX983 


The receiver is arranged to synchronize with a 
portion of the transmitters sequence uncor- 
rupted by clear data bits. The duration of this 
synchronizing condition is typically in the region 
of 100 to 120 bits. Resynchronization will occur 
whenever there is a sufficient period of quies- 
cent clear data. 

A further synchronizing facility is provided for 
multiplexers conforming to the Eurocom stan- 
dards. Marcryp-mux uses the housekeeping 
signals to control an automatic re-synchronizing 
procedure in the event of link failure. 

Various functions within the equipment are 
monitored; failure of any of them will inhibit 
transmission, and light the alarm lamp. 


TECHNICAL SPECIFICATION 

Operating mode: full-duplex, on-line encryp- 
tion 

Traffic capability: synchronous data, up to 
2.5Mbps by external clock.Inward and outward 
routes independently clocked 

Security: bit-by-bit encryption using a combina- 
tion of linear and non-linear logic 

Number of sequences: 1 000 000 million each 
unique 

Synchronization: automatic, inward and out- 
ward routes are independently synchronized. 
Synchronization procedure initiated automati- 
cally by housekeeping function signal when 
used with multiplexer to Eurocom standards 
Radio interface/multiplexer: to Eurocom 
specification D/1 and D/2 

Power supply: 230 +25V ac or 115 +15V ac, 
50/60 Hz or 28V vehicle power supply (optional) 
Temperature range: —20 to +55°C 

Height: 178mm (7in) 

Width: 482mm (19in) 

Depth: 300mm (12in) 


OPERATIONAL SPECIFICATION 
Designed to British Defence Specification DEF 
138; L2: 


MARCRYP-FONE 


Marcryp-fone offers short-term protection 
against the most skilled crypto-analyst using 
sophisticated computers and specialised tech- 
niques. It is, therefore, suitable for use when the 
intelligence value to an interceptor of the infor- 
mation has a restricted life. Where the informa- 
tion is to be protected against interception by 
persons or organisations without advanced 
facilities for breaking codes, the life of the 
intelligence value can be much _ longer. 
Marcryp-fone is a time-element scrambler, but 
the scrambling is performed by a newly 
developed method and is controlled by the 
complex linear/non-linear logic sequences used 
throughout the Marcryp range. The encrypted 
output is quite unintelligible analog signal, that 
can be transmitted over conventional radio or 
telephone links. 

The analog speech input is divided into seg- 
ments of approximately 40 or 20ms duration, 
and then each segment is delayed by a random 
number of segment periods up to a maximum of 
approximately 600ms. This time is equivalent to 
14 segment periods of 40ms per segment or 28 
segment periods at 20ms per segment. The 
shuffling of the segments is a continuous pro- 
cess and not restricted to a fixed length of frame. 


The resulting shuffled waveform retains the 
bandwidth of the original speech and can be 
transmitted over a channel of about 3kHz 
bandwidth. At the receiving station each seg- 
ment of speech is delayed by an amount such 
that the total of the delays in transmitter and 
receiver is always equal to approximately 
600ms. This causes the speech to be re- 
assembled into its original order. 

The shuffling and unshuffling is controlled by 
a complex mixture of linear and non-linear 
mathematical sequences, using cmos inte- 
grated circuits. The code setting switches on the 
front panel provide a choice of 100 million 
different code settings exclusive to each cus- 
tomer. 

At the receiving equipment the code sequ- 
ence generator is synchronized to the generator 
of the transmitting equipment during the 600ms 
period at the start of each transmission. A 
special flywheel circuit ensures that, for most 
applications, synchronism can be obtained and 
held even over radio links which are unusable for 
normal clear speech. 

Selection of the particular sequence from the 
100 million available is made quickly and simply 
by setting eight decade thumbwheel switches. 
The ability to change codes provides the user 
with the means to deny an interceptor extended 
listening to messages encrypted by one sequ- 
ence. The user must make a compromise bet- 
ween convenience and the amount of traffic an 
interceptor may decrypt if he captures a code 
setting, in deciding the frequency of code 
changing. 

A comprehensive self-checking alarm system 
guards against transmission of non-encrypted 
or poorly encrypted data that could result from 
equipment failure. 

Handset connectors are available which pro- 
vide connections for standard Clansman audio 
gear and also remote clear/secure switching. 


TECHNICAL SPECIFICATION 

Security: short-term: time-element scrambling 
Transmission mode: half-duplex 

Number of codes: 100 million (exclusive to 
each user) 

Sequence: guaranteed not to cycle in less than 
20 years continuous operation on 1 key setting 
Operating modes 

(secure 1) 40ms segments 

(secure 2) 20ms segments 

clear 

Encryption integrity: uses independent dupli- 
cate cryptology 

Power consumption: <10W 

MILITARY MODEL 

Height: 100mm (3.9in) 

Width: 242mm (9.5in) 

Depth: 356mm (14 in) 


MARCRYP-TWIX 


Marcryp-twix is a high-grade cryptograph sys- 
tem providing long-term security for half-duplex 
transmissions between teleprinters or other 
equipments employing start-stop signalling. It 
can be used either on- or off-line and with most 
telegraphic equipments. Interface parameters 
are accommodated by internal links. The on- 
and off-line modes cannot be mixed in the same 
communications net. 


Marcryp-twix employs a fully digital encryp- 
tion process. The message data in digital form is 
encrypted by combining it with part of along and 
complex digital code sequence produced by a 
generator in the equipment and no interceptor 
can even detect if a transmission contains 
message information. To give still greater sec- 
urity the start of every message is encrypted by 
a different part of the encryption sequence: the 
same message repeated would be encrypted 
differently each time. At the receiver the mes- 
sage is recovered by combining the received 
encrypted message with an exact replica of the 
encrypting sequence. 

On-line the telegraphic message is encrypted 
at the transmitting station and decrypted at the 
receiving station. By using precision references 
within each Marcryp-twix, positive and reliable 
synchronism, without which a message cannot 
be recovered, is maintained at both ends of the 
link to ensure accurate reproduction of the 
transmitted message. Sufficient information is 
prefaced to each message to convey the auto- 
matic synchronizing instruction to the receiver. 

The encrypted message is normally punched 
on paper tape ready for transmission over a 
conventional link: at the receiver another 
Marcryp-twix is used off-line to decrypt the 
transmitter paper tape message. With the nor- 
mal telex code, ITA No 2, the message is 
encrypted without degradation into a form 
acceptable for international transmission. As in 
the on-line case, the encrypted message is 
prefaced by synchronizing information charac- 
ters. 

To compensate for a possible loss of sync- 
hronism when using a conventional start-stop 
telegraph link, the decryption circuits are used 
to give rapid automatic re-synchronism. 

Each user is allocated a guaranteed exclusive 
group of 10000 million factory sealed code- 
settings, each one causing Marcryp-twix to 
produce a different sequence for on-line work- 
ing or to perform a different operation on the 
encrypted message for off-line working. Extra 
sets of code-setting plugs can be supplied to 
give even more sequences. 

Selection of a particular code sequence is 
made quickly and simply by setting ten thumb- 
wheel switches. 

A comprehensive self-checking alarm system 
guards against transmission of non-encrypted 
or poorly encrypted data that could result from 
equipment failure. A second sequence 
generator within the transmitter decrypts the 
encrypted data and a detailed comparison is 
made with the original message data. A single 
discrepancy between the decrypted data and 
the message data raises the alarm and stops 
transmission. This alarm is cleared automati- 
cally when no further discrepancies occur over a 
period. The alarm system also prevents trans- 
mission starting when the circuit that changes 
the start point of the encryption sequence for 
each transmission fails. 


TECHNICAL SPECIFICATION 

Operating modes: half-duplex: on- or off-line 
Telegraph codes: |TA No 2 as standard. Other 
codes to order 

Telegraph interfaces (selected by internal 
links): 6 or 80V, monopolar or bipolar polarity 50 
or 75bd 

Security: linear and non-linear encryption tech- 
nique. 10 000 million user-exclusive codes 
Synchronization and re-synchronization: 
automatic, requiring no manual intervention 
Output interface: conforms with CCITT 
recommendations 

Power supply: 230 +25V ac or 115 +15V ac 
50/60 Hz 

FREE-STANDING CASE 

Height: 127mm (5in) 

Width: 494mm (19.5in) 

Depth: 318mm (12.5in) 

Weight (approx): military version 12.5kg 
(27.5|b) 

Temperature range: 0—55°C 
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MARCRYP-TEX 


Marcryp-tex is an on-line cryptographic equip- 
ment providing high security for duplex trans- 
missions of synchronous data at any data rate 
from 600 to 48 000 bits per second. It is intended 
for installation between data terminal equipment 
and associated transmission equipment to 
encrypt and decrypt outgoing and incoming 
data on a two-way link. Also, in conjunction with 
the Marvox vocoder, it provides secure duplex 
or half-duplex voice communications at 2400 
bits per second, over conventional line or radio 
links. (Marvox is a 2400 bits per second channel 
vocoder that digitises speech for on-line encryp- 
tion.) 

The encryption sequences produced by 
Marcryp-tex employ a sophisticated combina- 
tion of modern techniques including non-linear 
logic. This combination takes advantage of the 
best attributes of each technique to produce 
sequences of such great length and complexity 
that they cannot be analysed by computer- 
aided equation-solving. The sequences have a 
minimum length of 17 000 million elements and 
are, in general, about 100 times longer than this. 
Moreover, the sequences are modified by the 
passage of message data and are thus 
extended indefinitely. To an interceptor, the 
transmission has the characteristics of random 
digital noise and shows no recognisable repeti- 
tions. 

In the absence of message data and at the 
highest data rate of 48 000 bits per second, the 
shortest sequences of 17 000 million bits have a 
repetition time in excess of four days. More 
typically, at 2400 bits per second and with a 
sequence of 1 700 000 million bits, the repetition 
period is nearly 23 years. When message data is 
passed, the sequences become non-repetitive. 

Each user is allocated a group of 10 000 
million Sequences, or codes, all equally strong 
cryptographically and all guaranteed to be 
exclusive to him. 

The outward and inward routes of the link are 
encrypted by separate sequences. For each 
route, selection of the particular sequence from 
the group of 10 000 million sequences available 
is made quickly and simply by setting ten 
decade thumbwheel switches. 

To give even greater protection, the start of 
every transmission is encrypted by a different 
part of the encryption sequence so that an 
interceptor cannot gain clues to the nature of the 
sequence by guessing standard start of mes- 
sage and address formats as he never hears 
them twice in the same form. 

To decrypt the transmission, the receiver must 
generate an exact replica of the sequence from 
the transmitter. The sequences must be abso- 
lutely synchronized. Identical circuitry, unique 
code-setting, plug and code switch settings 
easily provide a replica sequence. A novel 
method of synchronization utilises periods of 
steady-level message data to set the receiver 
sequence to the correct point. In much the same 
way, the transmitter sequence is set to a differ- 
ent point at the start of each transmission. For 
initial synchronization, the transmitter provides a 
period of steady-level data before asking the 
source equipment to start sending. If synchron- 
ization is lost, because of loss of transmission or 
a temporary loss of power for instance, the 
receiver will resynchronize during periods of 
100 to 120 bits of steady-level message data. 
Periods of this sort occur in many computer-to- 
computer conversations. Other arrangements 
can be made for automatic resynchronization in 
different situations. Such resynchronization 
arrangements do not affect the operation of a 
synchronized receiver and an interceptor can- 
not detect them. 


TECHNICAL SPECIFICATION 

Operating modes: full-duplex or half-duplex 
Traffic capability: synchronous data, 600- 
48 000bps determined by external clock. 
Inward and outward routes independently 
clocked 
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Security: 10 000 million unique codes 
Synchronization and resynchronization: 
Automatic, requiring no manual intervention. 
Inward and outward routes independently syn- 
chronized 

Data terminal equipment interface: conforms 
with CCITT recommendations V24 

Power supply: 230 +25V ac or 115 +15V ac 
50/60Hz. Consumption 5W 

Height: 127mm (5in) 

Width: 494mm (19.44 in) 

Depth: 318mm (12.5in) 


MARCRYP-FAX 


Marcryp-fax provides security for facsimile, 
data, telegraph and voice communications. It is 
designed to work with any facsimile equipment 
using frequency-modulated transmission to 
CCITT standards. Other interfaces can be 
accommodated where necessary. The resulting 
encrypted information is a medium-speed data 
signal which can be transmitted over lines or 
radio equipped with suitable modems to CCITT 
standards. 

The frequency-modulated signal from the 
transmitting facsimile is converted by the trans- 
mitting Marcryp-fax into a binary digital signal at 
a bit-rate determined by the modems with which 
the transmission link is equipped. This range is 
normally 2400 bits per second, but for highest 
definition 4800 bits per second may be used. 
For links when only low definition is required, 
1200 bits per second may prove acceptable. 

In the digitisation process the grey elements 
of the scanned document are converted into 
black or white depending on their density. 

The resulting digital stream thus represents 
elements of black and white, with a special 
digital code to represent the stop signal emp- 
loyed by certain facsimile machines. This digital 
stream is then encrypted bit-by-bit by a random 
sequence produced as described in the next 
section. The resulting data stream is purely 
random and can be safely transmitted over a 
channel from which an interceptor cannot gain 
any information. 

At the receive end another Marcryp-fax, with 
an identical setting on its code switches, can 
decrypt the random data stream, making it 
identical to the signal before encryption. This 
signal is then used to frequency-modulate a 
waveform to the CCITT black, white or stop 
frequencies and the receiving facsimile unit 
prints a reproduction of the transmitted docu- 
ment. If an interceptor tries to receive the 
transmission the printed document will be a 
random pattern of dots which can be repro- 
duced only by obtaining a Marcryp-fax and by 
finding out the exact code setting. 

Marcryp-fax is code set using the thumbwheel 
switches concealed behind the lockable code- 
cover. These switches provide 10 000 000 000 
settings, all of equally good cryptographic 
strength. There are no weak or forbidden codes, 
so that the user may select code settings by any 
method he chooses. 

The code settings are used to select the 
encrypting sequence, which is a stream of 
apparently random binary digits of great length 
and complexity. Its length is guaranteed to be in 
excess of 17 000 000 bits under even the most 
unfavourable conditions, equivalent to 83 days 
continuous use at 2400 bits per second. The 
complexity of the sequence is obtained by the 
use of sophisticated non-linear techniques, 
which defeat systematic analysis by computer. 
Furthermore, to increase both its length and 
complexity, the digitised picture information is 
used to modify the encryption sequence as it 
proceeds, so that for all practical purposes it 
becomes of infinite length. 

At the receiving Marcryp-fax an identical 
decrypting sequence is produced (assuming 
identical code settings) and is synchronized 
with the encrypting sequence. This synchroniza- 
tion occurs during the first 50 milliseconds of 
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transmission. In the unlikely event of synchron- 
ization being lost during transmission it will 
normally be regained within one or two scanning 
lines, since it requires only a sufficient section of 
all-white or all-black to resynchronize. 

The encryption processes in Marcryp-fax are 
guarded by comprehensive self-checking alarm 
circuits so that there is no risk of partially 
encrypted information being transmitted. 


TECHNICAL SPECIFICATION 
Connection to facsimile machines is a two-wire 


SECURITY/UK 


600 © pair with one side earthed, terminatedina 
four-way jack. There is no dc signalling. 
Connection to modems is by a multi-way 
cable terminated in a 25-way plug with signals 
conforming to CCITT V24. 
The following frequencies are recognised and 
reproduced on the facsimile interface: 


Input Interpre- Output 
frequency tation frequency 
1200Hz stop 1100+50Hz 
1200— 

1500Hz white 1300+50Hz 
1500 Hz black 2100+50Hz 


Height: 125mm (Sin) 
Width: 495mm (19%in) 
Depth: 320mm (12%in) 
Weight: 8kg (17'%|b) 


Manufacturer of Marcryp range: Marconi 
Space and Defence Systems Limited, Stan- 
more, Middlesex. 


Audio Encryption Unit 
(Type MA4014B) 


This unit forms the basis of the complete Com- 
guard range and provides in compact form an 
extremely flexible and secure means of convey- 
ing confidential information over a_radio- 
telephone link, or with an optional ancillary unit 
over a telephone line. Flexibility of the encryption 
unit is increased by using a narrow-band tech- 
nique which enables transmission over all radio 
communications bands and the unit can be 
used with mobile, manpack or fixed station radio 
equipment. 

An optional ancillary, the MA4203 field line 
adapter, enables the encryption unit to be 
operated over a 600-ohm field or telephone line 
(see separate entry). 

The encryption unit operates on-line within the 
voice bandwidth of any associated radio or field 
telephone equipment, incorporates automatic 
signal levelling and is substantially immune to 
the effects of channel noise, frequency drift and 
strong rf fields generated by nearby transmit- 
ters. 

Power consumption from the clip-on 
rechargeable battery is typically 1 watt, giving 
approximately 24 hours continuous operation. If 
the battery voltage drops below a predeter- 
mined level external supplies automatically take 
over. The battery can be charged without 
removal from the main equipment and without 
breaking waterproof seals. The audio encryp- 
tion which can also be operated from the 
associated transceiver battery unit is suitable for 
use in demanding environmental conditions, 
and can be operated without special training. 

To achieve the necessary high level of speech 
security, the complete Comguard range utilises 
a pseudo-random time division method of 
encryption in which the information to be trans- 
mitted is divided into discrete time segments 
which are then rapidly shuffled in a pseudo- 
random manner. Over 600 000 internally select- 
abie code keys are available, each of which is 
programmed by up to 64 000 codes selectable 
by front panel switches. Thus a maximum of 
4.26x 10'° different code combinations is avail- 
able. During transmission the codes are con- 
tinually changed in a unique pseudo-random 
manner over 140 times a minute. The complexity 
and fast-changing nature of the encoded infor- 


mation is sufficient to prevent unauthorised 
reception of intelligible signals even with mod- 
ern code-breaking methods. 

The complete encryption process involves 
converting the analog audio input into a digit- 
ised form, storing it in a digital store and finally 
removing the digitised audio from the store in a 
time shuffled form. It is converted back to analog 
form before application to the associated trans- 
mitter. Decryption follows a similar path, the 
input being obtained from the associated 
receiver section. 


TECHNICAL SPECIFICATION 

Code combinations: up to 4.2610" select- 
able by front panel switches and internally 
adjustable code keys 

Code changing: 5 front panel switches can be 
fitted providing user selection of 64 000 code 
combinations. The remaining code combina- 
tions are accessible internally 

Total transmit/receive time delay: 840ms 
TRANSMIT MODE 

Sensitivity: 2.5—100mV 


Audio encryption unit MA4014B 


Input impedance: 15kQ at 100Hz 

Output level: 20mV +dB emf from 3000 source 
Bandwidth: 400—2400Hz +1.5dB 

RECEIVE MODE 

Sensitivity: 6-2000mV 

Input impedance: 50kQ at 1000Hz 

Overall gain: 0 +6dB over sensitivity range 
Max output: not less than 2V into 3000 with 5% ~ 
distortion 

Height 

(without battery) 220mm 

(with battery) 285mm 

Width: 166mm 

Depth: 76mm 

Weight 

(with battery) 3kg 

Sealing: case fully sealed and fitted with desic- 
cator 

Temperature range 

(operating) —10 to +70°C 

(storage) —40 to +70°C 


Manufacturer: Racal-Datacom Limited, Salis- 
bury, Wiltshire SP1 2JG. 


Field Line Adapter Unit 
(Type MA4203) 


The MA4203 Field Line Adapter Unit is specifi- 
cally designed to increase the flexibility of the 
Racal-Datacom audio encryption unit 
MA4014B, to cover secure communications 
over a 600-ohm field or telephone line. 

The MA4203 is connected directly to the 
telephone line and operated in conjunction with 
the existing telephone, on which the required 
call is established. The encryption unit is con- 
nected to the MA4203 field line adapter by a 
single cable and communication takes place 
using the standard Racal handset provided. The 
MA4203 incorporates a volume control which 
provides up to approximately 20dB control on 
the received signal. 

Powered from a standard MA968 24 volt de or 
120/240 volt ac clip on battery, the MA4203 can 


also supply power to the MA4014B. Where 
applicable the battery can be trickle-charged 
from a 120/240 volt ac or 24 volt dc source by the 
integral charging unit. When the MA4203 is set 
to the on position transmission will be in clear 
until the encryption unit is set to the on position. 

A complete field telephone station operating 
from 24 volt dc or 120/240 volt ac can be 
supplied consisting of an encryption unit and 
associated field line adapter mounted in a 
standard Racal frame with inter-connecting 
leads and handset. The complete assembly is 
very compact. 

Fully portable and supplied with a carrying 
harness the field line adapter unit is contained in 
a fully-sealed case identical in external dimen- 
sions to the encryption unit. 

De-humidifying is achieved by an integral 
desiccator unit. 


TECHNICAL SPECIFICATION 

RECEIVE MODE 

Input from line (max average speech level): 
—4dBm 

Impedance: 6000 nominal 

Max dc line current: 120mA 

Output to encryption unit (average speech 
level): adjustable up to 350mV into 3000 
Supply current (from clip-on battery): approx 
150mA at nominal 12V including encryption unit 
Temperature range 

(operating) —10 to +70°C 

(storage) —40 to +70°C 

Height: 230mm 

Width: 195mm 

Depth: 210mm 


Manufacturer: Racal-Datacom Limited, Salis- 
bury, Wiltshire SP1 1JG. 
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UNITED STATES OF AMERICA 


412 Securefax 


The 412 Securefax is a digital facsimile trans- 
ceiver which interfaces with crypto equipment in 
a variety of configurations. It is intended for 
government secure transmission of typewritten, 
handwritten and printed documents such as 
letters, charts, drawings, sketches, and maps 
over voice-grade telephone circuits. It is easy to 
operate, has high-speed transmission, and 
archival quality copy. 

The design utilises advanced state-of-the-art 
technology throughout. Electronic circuitry has 
been largely reduced to Ismos chips. Digital 
data compression results in exceptional speed 
while maintaining high quality performance. A 
modem with adaptive equalisation permits full- 
speed transmission through switched, non- 
conditioned voice-grade lines. Two-way co- 
ordination, status annunciation and verification 
of message receipt is automatic. An electrog- 
raphic stationary stylus printer produces high 
contrast copies of archival quality. 

System configurations of photo-securefax 
include: public switched dial network with a 
Dacom half-duplex faxmodem and a network 
control unit in Europe and a data access 
arrangement in the USA. This configuration also 
permits inter-connection with international tele- 
phone circuits and government circuits such as 
Autovon. 

Leased line operation is at 2400, 4800 and up 
to 19 200 bits per second. The photo-securefax 
will also interface with multiplex equipment 
operating at fixed rates or in burst modes. 

Computer store-and-forward, message 


Voice Security Terminal Mark IV 


The Mark IV Voice Security Terminal provides a 
high degree of security and at the same time 
retains the voice quality that permits speaker 
recognition. 

The digital terminal consists of a telephone, a 
voice digitiser, an encryption/decryption device 
and a modem. The voice digitiser converts 
analog speech into a digital data stream for 
subsequent encryption and modulation when 
the terminal is transmitting, and synthesizes an 
output voice from demodulated, decrypted 
received data. Security is provided by the 
encryption/decryption device that utilises a key 
known only by the transmit and authorised 
receive terminals to encrypt the data mathemat- 
ically. The modem provides an analog signal to 
carry encrypted speech. The voice digitiser 
utilises adaptive predictive coding (APC-4) to 
achieve high intelligibility and speaker recogni- 
tion. 

The complexity of a speech encryption termi- 
nal depends primarily on the data rate of the 
speech digitiser. Simple analog-to-digital con- 
version produces data rates of between 48 and 
56 kilobits per second which cannot be transmit- 
ted over a conventional narrow-band telephone 
channel. As a result, many techniques for 
bandwidth reduction have been investigated 
and in the past were implemented in the form of 
vocoders for low data rata systems (2400 bits 
per second) and delta modulators for medium 
data rate systems (9.6 to 16kilobits per second). 
However the problem of poor voice quality 
(speech intelligibility and speaker recognition) 
remained. 

The evolution of high-speed micro- 
processors and |si technology, coupled with the 
development of predictive encoding techni- 
ques, enabled the Mark IV voice security termi- 


switching and/or packet switching operation 
with a Dacom-supplied controller. Various mod- 
els of the controller are available to provide 
operation with such systems as Autodin. 

Faxconferencing is available using the 
Dacom 640 faxcontroller and conference 
broadcast option. Up to ten Dacom photo- 
securefax terminals can be connected at one 
time in the conference mode permitting simul- 
taneous transmission to all other stations on the 
line. 


Vertical/ 

horizontal 

resolution 
Express 67/200 1pi 
Quality 100/200 1pi 
Fine detail 200/200 1pi 


Transmission time photo mode, w/photo 
option (typical 8Y2 x 11in (24x 30cm) photo) 


Time with 
9600 bps modem 


Time with 
4800 bps modem 


5-6 minute 2%-3 minute 


Power per terminal: 115V ac 10%, 60Hz, 10A 
single-phase (230V ac, 50Hz optional) 
Height: 39in (99cm) 

Width: 25in (63.5cm): 

Depth: 33in (83.8cm) 

Weight: 375lb (170kg) 


nal to be produced and solve the voice quality 
problem. 

The terminal is based on a 16-bit Isi micro- 
processor whose architecture has been specifi- 
cally designed for efficient signal processing. 
The digitisation algorithms are implemented ina 
set of realtime programs. The processor con- 
sists of an|si bit-slice arithmetic unit, and a 16-bit 
multiplier, which performs all the necessary 
arithmetic and logic operations under program 
control. Internal computation accuracy is gen- 
erally 16 bits, although double precision and 
block floating-point techniques are used for 
certain functions. 

Analog speech and telephone line interfaces 
are treated as i/o to the signal processor. The 
speech to be transmitted is filtered and con- 
verted by a 12-bit a/d converter to provide input 
ta the analyser algorithms. 

This input speech is digitised by an APC-4 
algorithm to provide a low data rate digital input 
to the encryption algorithm. The encrypted out- 
put data stream is in turn fed into a modulator to 
provide an analog signal suitable for transmis- 
sion over an unconditioned phone line. At the 
receive terminal the analog line signal is 
demodulated, decrypted and synthesized to 
provide a high-quality speech output. All 
speech, encryption and modem algorithms are 
implemented in realtime firmware. 

Provisions have been included in the program 
firmware to provide self-test capability. Asystem 
go/no-go test is provided with two levels of audio 
loopback test. In the event of a go/no-go self-test 
failure, the alarm indicator on the front panel will 
light. 

The voice digitisation algorithm uses a 
fourth-order adaptive predictive encoder with a 
pitch loop. This system operates at a medium 
data rate (7000 bits per second) and provides 
high speech intelligibility with natural voice qual- 
ity. The APC-4 algorithm has great immunity to 


TECHNICAL SPECIFICATION 
Document size: up 
(21.6X35,56cm) 

Scanner: flat bed, optical, 200 Ipi 

Copy paper: 920ft (280m) roll; white, dielectric 
8Y2in (22cm) wide, may be cut to 5%, 11 or 14in 
(14,30 or 36 cm) one roll produces 1000 8%x 
11in (22x30cm) pages 

Data rate: any data rate up to 19 200 bps 
Transmission time graphics mode (typical 
8Y2 x 11in (22x30cm) document) 


to 8%x14in 


Time with Time with 
4800 bps 9600 bps 
modem modem 
35-45 s 20-35 s 
50-60 s 30-35 s 
90-120 s 50-60 s 
Manufacturer: Dacom Incorporated, Santa 


Clara, California. 


input speech distortions and background noise 
which tend to affect low data rate systems 
adversely. 

The wireline modem uses multi-tone dpsk and 
amplitude modulation techniques to transmit the 
encrypted voice. The modem algorithm pro- 
vides the necessary preamble and synchroniza- 
tion and routines to allow user-transparent oper- 
ation. 

The telephone instrument provides normal, 
clear text telephone service to the user. When 
the terminal is placed in the secure mode, the 
analog input and output signals are automati- 
cally switched into the secure voice terminal. 


TECHNICAL SPECIFICATION 

Telephone instrument: automatic electric, 
type 186, 6-key desk telephone. Rotary dial or 
touch calling unit provided depending on local 
telephone service. 

Telephone service required: programmed 
data jack in accordance with FCC Part 68, or 
CBS data coupler service in accordance with 
FCC Tariff 263. 

Telephone line conditions requirements: 
none, terminal operates over commercial tele- 
phone network 

Operational use: normal and secure use con- 
trolled by telephone instrument 

Secure call set-up time: 6s from initiation of 
secure key during clear call to established 
secure mode 

Power requirements: 115V ac, 50-400Hz 
Temperature range: 0—50°C 

Humidity: 20-95% (non-condensing) 

Height: 7in (18cm) 

Width: 13in (83cm) 

Depth: 13in (83cm) 

Weight: 20!b (9kg) 


Manufacturer: GTE Sylvania, 77 A Street, 
Needham Heights, Massachusetts. 
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NAGRAFAX Facsimile Chart 
Receiver 


The Nagrafax is a facsimile meteorological chart 
receiver; two versions, kilometric (as on the 
picture) or decametric waves, enable reception 
of all charts transmitted throughout the world. 

The Nagrafax is claimed to be the smallest 
machine of its type on the market; it is self- 
contained and portable. Materials have been 
carefully selected to ensure a low sensitivity to 
corrosive elements. 

Data is inscribed on metallic paper by three 
independent styluses which are dynamically 
adjustable and mounted on a precision-guided 
chain assembly. 

The chart can be read through a transparent 
window as soon as it is picked up and a manual 
keyboard allows instant modification of para- 
meters such as phase-matching, index of co- 
operation, scanning speed and contrast. 

Reliability is guaranteed by the fact that the 
mechanical part has been reduced to the 
minimum and the electronic part is composed of 
three plug-in modules enabling rapid replace- 
ment. 

The Nagrafax has been designed to be con- 
nected to a normal traffic receiver; two versions 
of the receiver are foreseen, one covering a 
frequency range of 100 to 200kHz and the other 
from 0.5 to 30MHz. For both versions reception 
stability is ensured by a frequency synthesizer. 


TECHNICAL SPECIFICATION 

Editing system: continuous on metallic paper 
Tone: line drawing or shaded drawing 
Scanning speed: 60, 90, 120, 240rpm 

Index of co-operation: 288 and 576 

Density of scanning line 

(288) 4.43I/mm 

(576) 8.86I/mm 

Effective paper width for tracing: 8in 
(204mm) 

Maximum chart frequency: 900 Hz 

Starting and stopping: automatic or manual 
Power supply 

(dc) 11-35V 

(ac with atf) 110-220V 

Power consumption: at 10.7V 100mA standby 
and 260mA when tracing 

Paper size: width 8.4in (210mm) paper-roll 
197 ft (60m) 

Height: 6in (150mm) 

Width: 9.2in (280mm) 

Depth: 1 ft (320mm) 

Weight: 11!b (5kg) 


Weather Chart Recorders K-449 
Series 


The K-449 range of weather chart recorders has 
been designed primarily for the reception of 
radio weather chart transmissions at sea. How- 
ever small size, very high definition and the 
option of a built-in radio make it suitable for use 
anywhere that space-saving is important. On 
board ship it can also be used as the receiving 
terminal for ship's newspaper transmission and 
business documents. 


Facsimile 


SWITZERLAND 


NAGRAFAX 


Manufacturer: Kudelski SA, Cheseaux sur 


Lausanne. 


UNITED KINGDOM 


The recorder operates at the wmo scanning 
speeds of 60, 90, 120 with a further speed of 180 
or 240 revs per minute for news and document 
use. To reduce operator time the recorder 
responds automatically to wmo control signals, 
selects the scan speed and ioc corresponding 
to the transmission being received. The function 
can also be selected manually but the recorder 
will always revert to automatic operation for the 
next transmission. 

The recorder can be used with any suitable 
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Nagrafax facsimile chart receiver 


separate communications receiver or a built-in 
receiver can be supplied and then the recorder 
K-449-A is mounted on top of the radio unit. One 
version uses a 12-channel crystal-controlled 
receiver for simplicity of operation covering both 
lf and hf bands. The crystal boards are easily 
exchangeable to increase the unit's flexibility. 
The second version is fitted with a continuously 
tunable semi-synthesized receiver for maximum 
flexibility. 


TECHNICAL SPECIFICATION 

K-449-A RECORDER 

Index of co-operation: 576 and 288 (auto and 
manual selection) 

Scanning density: for loc 576 8.1 lines/mm 
(206 lines/in) 288 4.05 lines/mm (103 lines/in) 

Scanning speeds: 60, 90, 120, 180 (240) rom 
Max recording size: 22.4cm (8.8in)xany 


length 
Reception time for max chart size 
60 90 120 
35.2 22.5 17.6 
17.6 1155 8.8 


Recording medium: electrostatic paper with 
powder toner 

Paper size: 22.8cmx107m (9inx350ft) roll 
Power supply: 105-125V 200-240V ac 50- 
60Hz +2Hz 

Power consumption: 240VA 


K-449-A 

Height: 23.8cm (9%in) 
Width: 58.42cm (23in) 
Depth: 36.83cm (14¥in) 


K-449-B 

Height: 47cm (18¥2in) 
Width: 58.42cm (23in) 
Depth: 49.53cm (19%2in) 


K-449-R 12-CHANNEL CRYSTAL- 
CONTROLLED RADIO RECEIVER 
Frequency range: 100—205kHz, 2-28MHz 
Number of channels: 12; push-button selec- 
tion. Frequencies stated when ordering (chan- 
nel frequency can be changed by channel card 
replacement) 

Reception modes: F4, A3H, A3J 
Stability (short-term, 15 minutes drift for 7°C/h 
temperature change) 
(If band) <7Hz 

(hf band) <30Hz 
(long-term, 6-month drift for temperature bet- 
ween 17-23°C) 

(If band) <10Hz 

(hf band) <50Hz 

If rejection: 70dB 
Sensitivity F4, ASH 
(4-28 MHZ) 4 nV 
(2-4MHz) 7 nV 
(0.1-0.2 MHz) 120 nV 


Chart Recorder K-649-TR4 


The K-649-TR4 recorders operate automatically 
at the standard wmo speeds of 60, 90, 120 
rev/minute dsb and 240 rev/minute vsb. They 
are complete in each mode. Spares are com- 
mon to both and a low-price, plug-in kit allows a 
change from one mode to the other. A compo- 
site am/fm recorder is available, incorporating 
switched selection from one mode to the other. 
New solid-state circuitry means that mainte- 
nance is greatly simplified. The K-649-TR4 
requires no special environment; with an ac 
power supply and a land-line or radio signal, it is 
ready for use. Improved Mufax electro-sensitive 
paper provides a durable half-tone copy which 
is a dyeline master; each roll of paper is suffi- 
cient for approximately 50 45.4 by 56cm charts. 
When operating from a Muirhead transmitter, the 
reproduced chart is the same size as the origi- 
nal. Standard test facilities are built-in for routine 
performance checks. 


K-649-TR4 chart recorder 


Power supply: 105-125V, 200-240V ac, 50- 
60Hz 


180 240rpm 
eco 8.8 minimum ioc 576 
SH IATL 4.4 minimum ioc 288 
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Manufacturer: Muirhead Data Communications 
Limited, Beckenham, Kent. 


CHANNE 
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TECHNICAL SPECIFICATION 

Index of co-operation: 576 and 288 auto and 
manual selection 

Scanning density: 3.8 lines/mm (96 lines/in) 
and 1.9 lines/mm (48 lines/in) 

Scanning speeds: 60, 90, 120, 240rpm auto 
and manual selection 

Maximum recording size: 45.7cm x any 
length 

paper roll 45.7cm + 30.5m (18in + 100ft) 


Max chart time 60rpm 
10C 576 (minutes) 35.2 
IOC 288 (minutes) 17.6 


Input signals 

(am) am (max for black) black/white ratio 12dB 
(adjustable up to 25dB) 

(fm) F4 transmission 1900 or 2550Hz (centre 
frequency) +400 and (shift) 150Hz 

Input level (am, fm): 0 to —-40dBm into 600 0 
Control signals 

(start) 300 and 675Hz mod or carrier presence 
(stop) 450Hz mod or carrier absence 


90rpm ~ 120rpm 240 rpm 
22.5 17.6 8.8 
Unless) 8.8 4.4 


Power supply: 105-125V, 200-240Vac; 50- 
60Hz 

Power consumption: 60VA (20VA standby) 
Height: 58cm (22.75in) 

Width: 77.5cm (30.5in) 

Depth: 35.6cm (14 in) 

Weight: 56.8kg (125|b) 


Manufacturer: Muirhead Data Communications 
Limited, Beckenham, Kent. 
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GERMANY (FEDERAL REPUBLIC) 


Headset-Microphone H-267/SEM 


The headset-microphone H-267/SEM has 
been especially developed for use in tanks 
and armoured vehicles as part of inter- 
communication systems or vehicular radio sets 
but may also be used with other portable or 
stationary radio communications. 


HEADSET 


The headset is equipped with dynamic ear- 
phones which considerably improve the trans- 
mission quality of previous types. Parallel con- 
nection of the earphone optimises reliability. 

The comfortable earphone shells and cush- 
ions provide noise protection. 

By a special construction the H-267/SEM can 
be worn over the tank helmet TH-653. All plastic 
parts are made of materials tested according to 
MIL specifications. 


TECHNICAL SPECIFICATION 
Impedance: 6000 

Frequency response: 300-3500Hz 
Sensitivity: 105ub/V 


THROAT MICROPHONE SEM 25/35 


The flexible full-plastic support of the throat 
microphone, type SEM 25/38, fits all neck sizes 


easily, and even violent head movements do not 
impair the speech transmission. 

A monolithic pre-amplifier which adapts the 
specifications of the microphone system to 
those of the radio system, is built into one of the 
microphone capsules. 

The pre-amplifier may also be adapted to 
other communications systems. 


TECHNICAL SPECIFICATION 

Impedance: 1500 

Frequency response: 300-3500Hz 
Sensitivity: approx 1.5mV for normal speech 
Power output: approx 250mV at 1500 
Supply voltage: 3.4-12V (5.5-12mA) 

S/n ratio: 15dB 


SWITCHBOX 2A-267/SEM 


The plastic housing of switchbox SA-267/SEM 
contains a toggle switch, which provides the 
transmit/receive control over the radio or inter- 
phone circuit, splash-proof pin jacks for mic- 
rophone and headset plugs, and a new bail-out 
plug connector, with special contacts for rapid 
uncoupling in emergencies. 

In addition, there are connections for plug-in 
units, eg for a booster amplifier, a selective 
ringer, or modules for radio transmission. 
Manufacturer: Telemit Electronic GmbH, 
Munich. 


Headset H-267/SEM with Protection 
Helmet TH-653 


The protective helmet TH-653 is designed for 
crews of tanks and armoured vehicles. It is a 
lightweight type made of soft leather with 
stitched padding, which guarantees maximum 
protection as well as greatest comfort even by 
extended wear under extreme conditions. 

The protective helmet was developed for use 
with the H-267/SEM headset, which is worn over 
the helmet and can be placed and removed 


Headset/Microphone H-267/SEM 


Headset/Microphone H-267/SEM 


quickly and easily. A guide in the padding fits 
the head-band and prevents slipping or loss of 
headset even with violent head movements. The 
flaps of the side openings can be unsnapped 
and rolled up so that the earphones of the 
headset can be placed directly over the ears, so 
noise protection and noise cancelling qualities 
of the headset are unimpaired. 

The helmet is available in sizes 6% to 6%, 7 to 
7%, and 7% to 7%. 


Manufacturer: Telemit Electronic GmbH, 
Munich. 
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STH Slim Tank Helmet 


The STH is a lightweight helmet providing com- 
fort, high impact protection, communications 
and an excellent level of noise protection 
together with the advantages of patented acous- 
tic valves. 

The close-fitting design of the STH allows for 
ventilation, comfort and stability. Interchange- 
able comfort pads ensure that the helmet will fit 
nearly all heads. There is no chin strap which 
greatly simplifies donning and doffing and the 
use of respirators, etc. 

For use in vehicles with large gunsight brow 
pads, eg the Leopard tank, a high-brow version 
of the helmet is available which ensures com- 
patibility between browpad, helmet and gun- 
ner’s forehead. Both the standard and high- 
brow versions are constructed to provide a high 
strength/weight ratio. Easily decontaminated 
from nbc warfare substances, the shell with its 
good surface finish is non-absorbent and unaf- 
fected by oils, petrol, greases or sunlight. Addi- 
tional properties of the helmet are its wide 
operating temperature range and the absence 
of toxic fumes when subjected to heat. 

An integral hearing-protector type headset 
incorporates the patented Amplivox acoustic 
valve and military-approved earphones which 
give a smooth frequency response with high 
sensitivity in large volume earshells. The boom 
microphone, when fitted, is a noise-cancelling 
magnetic type also military-approved. An ancil- 
lary socket for a respirator or throat microphone 
incorporates an automatic switch to disconnect 
the boom microphone when an alternative is in 
use. The main inter-connecting cable is fitted to 
one earshell and permits series, parallel or 
independent connection of earphones and bal- 


Single Transducer Headgear 
Assembly 


The single transducer assembly can be worn as 
a single-sided headset or used as a hand-held 
microphone. The design includes a press-to- 
talk switch and webbing harness for fitting to the 
head. 

Six-way tinsel conductors with overall plastic 


Infantry and “B” Vehicle Headgear 


Primarily intended for use with the Clansman 
range of manpack and B vehicle radio sets, the 
assembly is fitted with cocking armature 
receiver insets mounted in foam-padded 
circum-aural earshells, a boom-mounted 
noise-cancelling microphone and a 1-metre 
six-way coiled cable which is terminated in a 
seven-way snatch connector, intended for con- 
nection to pressel switch box assembly. 

The left-hand earshell carries the microphone 
boom and a three-pole socket for the optional 
connection of the Clansman respirator mic- 
rophone. The right-hand earshell (satellite), is 
detachable leaving its circum-aural earpad in 
position to stabilise the assembly on the head. 


Helmguard Protective Helmet 


The Helmguard range is designed for the crews 
of armoured fighting vehicles and similar appli- 
cations where a high order of impact, ballistic 
and noise protection, combined with communi- 
cations facilities, is required. 

The noise-excluding earshells incorporate the 
patented acoustic valve which protects ears 
against high ambient noise levels when closed 
but when open admits airborne sounds, such as 
speech, but with protection against explosive 
sounds. 

The earphone used is a new tropicalised 
lightweight insert providing a high acoustic 
output. Where fitted, the boom microphone is of 
the noise-cancelling magnetic type and an adj- 
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STH slim tank helmet 


anced or unbalanced connection of mic- 
rophone. 


TECHNICAL SPECIFICATION 
Temperature range 
(operating) —40 to +70°C 
(storage) —30 to +70°C 
Humidity: up to 95% 


sheathing are provided, with a 1-metre coiled 
formation. 


TECHNICAL SPECIFICATION 

ROCKING ARMATURE MOTOR UNIT 

Impedance: 3000 at 1000Hz 

Sensitivity 

(receiving mode) 43.5dB for 1 dyne/cm?/root 
mW 

(as microphone) approx —85dB for 1V/dyne/cm? 


The action of attaching the satellite to its earpad 
automatically completes the electrical circuit to 
the right-hand receiver. 

The headgear is designed to be compatible 
with the latest type of infantry helmet and also 
the anti-gas respirator No S6. Maintenance is 
facilitated by the ability to change cables and 
earpads without tools. 

Six-way tinsel conductors with overall plastic 
sheathing are provided with a 1-metre coiled 
formation. 


TECHNICAL SPECIFICATION 

Receiver insets: rocking armature motor unit 
type 

Impedance: 3000 at 1000Hz 

Sensitivity: 45dB for V/dyne/cm? root mW 


acent socket can be provided to accept a plug 
from a suitable throat or respirator microphone. 
Connection to this socket automatically electri- 
cally disables the boom microphone. 

Correct articulation of the earshells and verti- 
cal adjustment are achieved by robust spring- 
type suspensions. The helmet incorporates a 
special pad in the crown, adjustable head 
support straps and front and rear sizing pads 
which can be removed for cleaning or replace- 
ment. 

These features ensure even distribution of 
weight and excellent stability on the head with- 
out a chinstrap. 

Three sizing pads are normally provided: one 
for the front and two for the rear of the helmet. 
These enable the helmet to fit head lengths from 


OPERATIONAL SPECIFICATION 
Designed to meet the requirements of Defence 
Specification DEF 133 Category L3. 


Manufacturer: Racal-Acoustics Limited, 
Wembley, Middlesex HAO 1RU. 


Frequency range: 200-3500Hz 
Weight: approx 290 g 


OPERATIONAL SPECIFICATION 

The equipment has been designed to meet the 
requirements of DEF 133 Category L3 as 
amended by Technical Specification TS/1478. 


Manufacturer: SG Brown Communications 
Limited, Watford, Hertfordshire WD1 7QF. 


Frequency response: linear to within 6dB over 
200-3500Hz. 

Microphone: pressure gradient type 
Impedance: 3000 at 1000Hz 

Sensitivity: —85dB for 1V/dyne/cm? 
Frequency response: rises 20dB, 300- 
1200Hz; response falls rapidly above 3500Hz 
Weight: 326 g 


OPERATIONAL SPECIFICATION 

The equipment has been designed to meet the 
requirements of DEF 133 Category L3, 
amended as per Technical Specification TS/ 
1479. 


Manufacturer: SG Brown Communications 
Limited, Watford, Hertfordshire WD1 7QF. 


193 to 207mm. Two further pads (one front and 
one rear) available to special order, together 
with three standard pads, permit the helmet to 
be fitted to heads from 183 to 207mm long. 

Velcro covered draw tapes at the sides permit 
the earshells to be pulled apart for easy donning 
and doffing. 

Helmguard is designed to meet the stringent 
physical and climatic requirements of military 
users and is approved for use in the British and 
many other armies. 


TECHNICAL SPECIFICATION 
Temperature range 
(storage) —40 to +70°C 
(usage) —30 to +70°C 
Humidity: up to 95% 


A 


Manufacturer: Racal-Acoustics Limited, 


Wembley, Middlesex HAO 1RU. 


Helmguard protective helmet 
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Secrette Military Headset 


The Racal-Acoustics Secrette, is a single-sided 
military headset, which is unobtrusive, light- 
weight, robust and hands-free. 

The earpiece is a one-piece rubber moulding 
enclosing a fully tropicalised earphone. A web- 
bing head-band is attached to a light cradle 
around the earpiece and secured around the 
user's head with a touch fastener. The Secrette 
is available as a full headset using a throat 
microphone, as a noise-cancelling boom mic- 
rophone or as a headphone. All versions are 
available with cable terminated to suit the cus- 
tomer’s requirements. 

The design of the close fitting head-band 
affords complete stability and excellent acoustic 
coupling. The head-band is so secure that an 
infantryman can carry out the most strenuous 


Throat Microphone LAT 61 


The LAT 61 is a local-battery-telephone unit for 
simplex communication. Two LAT 61s, con- 
nected by a standard telephone line, provide a 
simple communication system. Good transmis- 
sion, even with noisy surroundings and difficult 
conditions is obtained by using two magnetic 
transmitter capsules for the throat microphone. 

LAT 61s are suitable for use when the com- 
mon local battery field-telephones are not qual- 
ified for working with engine and weapon noise, 
or with a gas mask. 

LAT 61 is connected by a two-wire line, 


physical activities without dislodging it. It is 
designed to be used on the left-hand side so as 
not to impair the use of shoulder fired weapons. 
The throat microphone headset or the head- 
phone version can be used either left or right 
handed. 

The low profile of the earpiece allows the user 
to wear a steel helmet or other specialised 
headgear like ski-troop parka hoods, cb hoods, 
paratroop helmets or national head-dress. The 
headset is easily hidden under a helmet or 
head-dress, while the throat microphone can be 
concealed in the fold of a jacket collar or neck 
scarf. Secrette is sufficiently compact to be 
rolled up and carried in a jacket or trouser 
pocket. 


Manufacturer: Racal-Acoustics Limited, 
Wembley, Middlesex HAO 1RU. 


Secrette military headset 


Microphones 


SWITZERLAND 


normally used for field telephones. Up to five 
LAT 61s can operate in parallel on the same 
telephone-line. (Operation with other local- 
battery-units, eg field telephones, loudspeaker- 
telephones, etc is also possible.) 


TECHNICAL SPECIFICATION 

Transmission: 300mV for approx 1 kQ at nor- 
mal speech 

Sensitivity of receipt: approx 60mV 
Transmitting/receiving impedance: 200 (/1 
kQ 

Side tone attenuation: 20 +2dB 

Frequency range: 0.3-4kHz 


Frequency response 

(0.3kKHz) 2dB 

(1kHz) 0 +1dB 

(4kKHz) 2dB 

Distortion: 3% 

Local battery: primary battery, flat package 
4.5V, 2ah 

Current consumption: 8.5mA (corresponds 
with 250 h operation time) 

Temperature range: —20 to +50°C 

Weight: aoprox 1.5/b (0.6kg) 


Manufacturer: Zellweger Uster Limited, Hom- 
brechtikon. 
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Microphone Type B80 


Type B80 microphone inset and switch assem- 
bly, housed in a watertight case of cast 
aluminium, present a very compact unit suitable 
for installation in exposed positions where its 
robust construction will withstand heavy duty for 
long periods without attention. 

Inside the case, there is a panel with screw 
terminals for connection to the switched moving 
coil microphone inset of 250hms impedance, 
and also connections for a relay circuit with the 
choice of either series or parallel operation. 

A slotted shaft protrudes through the centre of 
this panel which, when turned, changes the 
switch mechanism from spring return to off to 
click lock in the on position. 

Cable entry is normally through a service type 


Microphones, Watertight Type B60 


Type B60 microphone which incorporates a 
moving coil inset of 250hms impedance, is 
completely watertight and is intended for use in 
exposed positions. The microphone can be 
used conveniently in the gloved hand and it is 
robust and capable of withstanding heavy hand- 
ling and complete immersion in water. 

The microphone casing is made of aluminium 
alloy diecast sections, assembled together and 
enclosed in the rubber cover which can be 
removed, to replace either inset or cable. The 
spring-loaded press-to-speak switch is oper- 
ated through the rubber cover and switches on 
the microphone inset and relay circuit. The 
cable is 1.8 metres (6 feet) long, but the mic- 
rophone will operate with a maximum of 150 
metres. No termination is provided. 

The wiring, except the screen of fitted cable, is 
electrically isolated from the metal casing. All 
parts are mechanically and electrically inter- 
changeable. 


Microphones—Low 
Type B50 


Impedance 


These hand-held weatherproof microphones 
incorporate a moving coil inset of 250hms 
impedance. 

The press-to-speak switch is operated via a 
spring-loaded knob on top of the microphone 
casing. There are additional switch contacts for 
relay operation. 

The wiring, except the screen of the cable, is 
electrically isolated from the metal casing. All 
parts are mechanically and electrically inter- 
changeable. 


UNITED KINGDOM 


gland nut of stainless steel, but an alternative to 
the gland nut can be supplied threaded for 
19mm (%4in) diameter conduit entry. All parts 
are mechanically and electrically interchange- 
able. 


TECHNICAL SPECIFICATION 

Optimum load impedance: 25 0 

Output level at 1000 Hz: 85dB below 1 V/dyne 
cm? 

Frequency response: 60-8000 Hz 

Cable: 2m long, supplied only with intrinsically 
safe version of B80 

Weight: 0.68kg (1|b 80z) 


OPERATIONAL SPECIFICATION 

Conforms with the shock, vibration and water- 
proofing requirements of DEF133, Class N1, 
and SES-—5 also approved as intrinsically safe for 


TECHNICAL SPECIFICATION 
Optimum load impedance: 25 0 
Sensitivity: 85 dB below 1 V/dyne/cm? 
Frequency response: 60-8000 Hz 
Cable, standard: 1.8m (6ft) long 
Termination: none 

Diameter:70mm 

Length: 200mm 

Weight: 0.623kg (1b 60z) 


OPERATIONAL SPECIFICATION 

Type B60 Microphone produced to comply with 
the requirements of DEF133, Class N2 and 
current Admiralty Specifications, is also 
approved by the British Approval Service for 
Electrical Equipment in Flammable Atmosphere 
(BASEEFA Cert Ex 70066/2/B) for use in poten- 
tially hazardous area, when installed in accor- 
dance with the Drawing No. 1563. ‘Installation 
Condition’ to comply with the requirements of BS 
1259; 1958 (with amendments 1 to 7) for gases 
of Classes 2a, 2c, 2d and 2e. 


Manufacturer: Vitavox Limited, London NW9 
QRJ. 


B60 Microphone 


TECHNICAL SPECIFICATION 
Optimum load impedance: 25 0 
Sensitivity: 85dB below 1 V/dyne/cm2 
Frequency response: 60-8000 Hz 
Cable: 4 leads screened 1.8m (6ft) 
Finish: light grey to CDL37-29-30 
Weight: 0.37kg (130z) 


OPERATIONAL SPECIFICATION 
Comply to DEF133 Class N1 and Admiralty 
Specifications. 


Manufacturer: Vitavox Limited, London NW9 
QRJ. 


B50 low impedance microphone 


use in flammable atmospheres (Groups 2a, 2c, 
2d and 2e) when mounted in a permanent 
position and installed in accordance with Vit- 
avox drawing No. 1563, Certificate BASEEFA 
Ex. 70066. 


NATO stock number (UK): NSN5965-99— 
425-3286 

Old NATO stock number (UK): NSN5820-99— 
425-3286 

NATO stock number (Netherlands): NSN 
5965-7-033-4210 

Naval stores catalogue number (UK): 0558/ 
425-3286 

Vitavox catalogue number: B80 07-491 Intrin- 
sically Safe 


Manufacturer: Vitavox Limited, London NW9 
QRJ. 


Microphones—Noise Cancelling 
Type B50 


These hand-held microphones are fitted with a 
differential noise-cancelling inset of 3000hms 
load impedance and are for use in a noisy 
environment. 

The microphone case is made of diecast 
aluminium alloy, finished in hard-wearing 


Microphones—High 
Type B54 


Impedance 


This hand-held weatherproof dynamic mic- 
rophone of high-load impedance incorporates a 
moving coil inset of 250hms impedance and 
step-up transformer of 25 to 10 O000ohms impe- 
dance. 

The microphone case is made of diecast 
aluminium alloy, finished in a hard-wearing 
enamel after anodising. The grille is of stainless 


Microphones, 
Type B60 


Noise Cancelling 


These hand-held microphones incorporate a 
noise-cancelling inset of 250hms impedance 
and are intended for use in noisy environments. 
They can be used conveniently in the gloved 
hand. They are weatherproof but not watertight. 

The microphone casing is made of aluminium 
alloy diecast sections, assembled together and 
enclosed in the rubber cover which can be 
removed to replace either inset or cable. The 
noise-cancelling inset is mounted inside the 


Microphones, Lightweight Water- 
proof 


This hand-held, weatherproof and lightweight 
microphone with body of moulded nylon is 
specifically designed to accommodate different 
types of microphone inset currently used by the 
Royal Navy. 

The microphone body is assembled from two 
sections (front and rear), moulded in black 
nylon, screwed together and sealed with a 
rubber ring gasket. The microphone inset adap- 
ter (moulded in nylon) used with each inset and 
secured inside the body moulding (front), is 
fitted with a sealing disc made of Melinex 
waterproof material (not used in the inset adap- 
ter for the noise-cancelling inset) placed in front 
of the inserted microphone inset, and sealed, 
with the aid of a rubber sealing ring, to prevent 
moisture or dust coming in through the mic- 
rophone grille. 

The spring-loaded sealed rubber button 
operates a microswitch which switches on the 
microphone inset and ancillary relay circuit. 


enamel after anodising. Noise-cancelling inset, 
mounted inside the adapter is fitted into the 
microphone case and wired directly to the 
terminating plug. The press-to-speak switch 
operated by the spring-loaded knob, switches 
on two separate external circuits. 

The wiring, except the screen of cable, is 
electrically isolated from the metal case. All 
parts are mechanically and electrically inter- 
changeable. 


steel and other parts are chromium plated in a 
satin finish. There is no press-to-speak switch. 

The wiring, except the screen of cable, is 
electrically isolated from the metal case. All 
parts are mechanically and electrically inter- 
changeable. 


TECHNICAL SPECIFICATION 

Optimum load impedance: 100 0000 
Sensitivity: 85dB below 1 V/dyne/cm? 
Open circuit output: approx 3.5mV 
Frequency response 3dB: 60—-8000Hz 


adapter which in turn is fitted into the mic- 
rophone casing. 

The spring-loaded press-to-speak switch is 
operated through the rubber cover and switches 
on the microphone and relay circuit. Four leads, 
each 1.8 metres (6 foot) long of individually 
screened pvc-covered cable are fitted to the 
microphone and not terminated. The wiring, 
except the screen of fitted cable, is electrically 
isolated from the metal casing. All parts are 
mechanically and electrically interchangeable. 


TECHNICAL SPECIFICATION 
Optimum load impedance: 250 


Dimensions of lightweight waterproof microphone 


Curl 
1,8 
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TECHNICAL SPECIFICATION 
Optimum load impedance: 300 0 
Sensitivity: 80dB below 1 V/dyne/cm? 
Frequency response: 200-4500 Hz 
Cable: 1.8m:(6ft) long 

Weight: 0.4kg 


OPERATIONAL SPECIFICATION 

Complies with DEF133 N1 

Manufacturer: Vitavox Limited, London NW9 
QRJ. 
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Switching arrangement: none 

Cable: 2 leads screened 1.8m (6ft) long 
Termination: GPO Type, gauge A, 2-pole Jack 
Plug 

Finish: light grey to CDL37—29-30 

Weight: 0.37kg (130z) 


OPERATIONAL SPECIFICATION 
Complies to DEF133 Class N1 


Manufacturer: Vitavox Limited, London NW9 
QORJ. 


Sensitivity: 85dB below 1 V/dyne/cm? 
Frequency response: 400-3000 Hz 
Cable: 1.8m (6ft) long 

Termination: none 

Diameter: 70mm 

Length: 225mm 

Weight: 0.65kg 


OPERATIONAL SPECIFICATION 
Comply with the requirements of DEF133, Class 
N1 and current Admiralty Specifications. 


Manufacturer: Vitavox Limited, London NW9 
QRuJ. 


57 mm 


Cord 305 mm Compressed 
mm Extended 
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TECHNICAL SPECIFICATION 
Microphone NSN 5965-99 462-4360 


Mic Inset electro-magnetic 
NSN 5965-99-901—1 184 
Optimum load 300 QO 

impedance 

Sensitivity —68dB 

O dB=1V/dyne/cm? 

Frequency response 400-5000Hz 


OPERATIONAL SPECIFICATION 

The microphone is shock, vibration and water- 
proof (NSN5965-99-462-4363 fitted with 
Noise-Cancelling Inset NSN5965-99-952-2228 
is not waterproof), tested to DEF-133 Class N1, 
and Admiralty SES-5, and is suitable for use 
under adverse climatic condition. 


NATO Stock Number 
NSN5965-99-462_-4360 (ex AP198438) 


Naval Stores Catalogue Number: 0558/462- 
4360 

Admiralty Pattern Number: AP0558/198439 
Fitted with Rocking Armature (Electro-magnetic) 
Inset NSN5965-99-901—1 184 (ex AP32171) 


Respirator Microphone 


Intended for use with the respirator anti-gas No 
S6, the microphone is a snap fit to the respirator 
allowing “snatch off’ without disturbing the 
respirator. The primary function is to maintain full 
voice communication facilities when a boom 
microphone cannot be worn because of the use 
of a gas respirator. Adapters are available for a 
number of alternative masks. 

Six-way tinsel conductors approximately 
235mm long with plastic sheathing are pro- 
vided. 


Watertight Loudspeaker HPL5E 


The HPLSE Loudspeaker, which is designed for 
installation on the outside of a submarine hull, is 
part of the on-board intercom telephone system. 
When the submarine is on the surface it forms a 
speech link with the navigation centre. 

The watertight casing of the loudspeaker is 
made of cast bronze alloy and can withstand a 
hydrostatic pressure of about 63 bars. 

Connection to the loudspeaker casing is by a 
special cable and cable-gland. All the materials 
used in the loudspeaker are anti-corrosive. 

The loudspeaker is an electro-dynamic type 
and comprises two compartments: a casing, 
pressure-resistant up to 63 bars and an open 
space protected by a grating. 


5965-99 462-4361 5965-99 462 4362 
carbon moving coil 
5965-99-100-1944 5965-99-972-8325 
3000 250 

—58dB —85dB 

300-3000 Hz 60-8000 Hz 


NATO Stock Number 

NSN5965-99-462-4361 (ex AP198439) 

Naval Stores Catalogue Number: 0558/462— 
4361 

Admiralty Pattern Number: AP0&58/198439 
Fitted with: Carbon Inset NSN5965—-99—100— 
1944 (ex AP32170) 


NATO Stock Number 
NSN5965-99-462_-4362 (ex AP 198440) 

Naval Stores Catalogue Number: 0558/462- 
4362 

Admiralty Pattern Number: AP0558/198440 
Fitted with Moving Coil Inset, NSN5965-99— 
972-8325 (ex AP32037) 


TECHNICAL SPECIFICATION 

ROCKING ARMATURE MOTOR UNIT 

Impedance: 3000 at 1000Hz, connected in 
series with capacitor 

Frequency response: approx 9dB/octave 
Frequency range: 200-3000Hz 

Sensitivity: approx —90dB re 1V/dyne/cm? at 
1000Hz frequency 

Weight: approx 85 g 


Miscellaneous 


FRANCE 


The casing contains the motor (fixed magnet, 
moving coil, suspension frame) and an 
impedance-matching transformer. 

The space contains the membrane activated 
by an axially-mounted shaft fixed to the moving 
coil. A neoprene cone mounted on the driving 
shaft forms a watertight separation between the 
two compartments. 


TECHNICAL SPECIFICATION 

Impedance at 1000Hz: 80 

Diameter: approx 30cm 

Depth: approx 25cm 

Weight: 23kg 

3-point mounting on vertical surface for easy 
evacuation of water on surfacing 


Manufacturer: Safare-Crouzet, Nice. 
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5965-99 462 4363 5965-99-521-1919 
noise cancelling carbon 
5965-99-952-2228 5965-99—1 00-1944 
250 300 

—80dB —58dB 

400-3000 Hz 300-3000 Hz 


NATO Stock Number 
NSN5965-99-462-4363 (ex AP 198441) 

Naval Stores Catalogue Number: 0558/462— 
4363 

Admiralty Pattern Number: AP0558/198441 
Fitted with Noise-cancelling Inset, NSN5965— 
99952-2228 (ex AP198315) 


NATO Stock Number 
NSN5965-99-521—1919 (ex AP467023) 

Naval Stores Catalogue Number: 0558/521— 
1919 

Fitted with Carbon Inset, NSN5965-99-100— 
1944 (ex AP32170) 

Cable terminated with 7-pole plug NSN5935— 
99-972-6714 

Manufacturer: Vitavox Limited, London NW9 
QORJ. 


OPERATIONAL SPECIFICATION 

The equipment has been designed to meet the 
requirements of DEF 133 Category L3 as 
amended by Technical Specification TS/1479. 


Manufacturer: SG Brown Communications 


Limited, Watford, Hertfordshire WD1 7QF. 


mae 


HPL5E watertight loudspeaker 


GERMANY (FEDERAL REPUBLIC) 


Dynamic Loudspeaker LS—166/C 


The Dynamic Loudspeaker LS-166/C incorpo- 
rates a solid-state audio amplifier on a printed 
circuit board and a permanent-magnet dynamic 
loudspeaker of 8-ohm impedance. The com- 


monly used connector type U—316/U matches 
to a variety of radio sets or systems, such as 
RT-841/GY, R-777, RT-841/25 GY, AN/VRC-12, 
COM-80/GY, COM-90/GY and many more. A 
volume control and a multi-purpose bracket are 


provided. The purpose of the LS-166/C is mainly 
to monitor communication where a_ standby 
receiver without built-in loudspeaker is part of 
the installation in fixed station applications, and 
generally when public monitoring is required. 


—— 


Germany 


TECHNICAL SPECIFICATION 

Af input impedance: approx 3.4kQ 
Af input voltage: max 0.85V 

Af output voltage: max 4.6V 
Output power: max 2.5W 


Handset H—1089/C 


Handset H-1089/C is an accessory of radio set 
systems, such as the vhf COM-80/GY, vhf (am) 
COM-100/GY and hf ssb COM-90/GY, and also 
for the manpack radio set AN/PRC-77/GY (RT- 
841/GY) for which it was specially designed to 
meet or exceed all relevant military require- 
ments. 

Features include the use of dynamic receiver 
and transmitter elements of plug-in type, an 
earpiece thin enough to slip under a combat 
helmet, high-impact resistant casing of phenolic 
plastic, a retractile cord, 25cm long, extendable 
to approximately 1.5 metres; a clip for attaching 
handset to uniform and a simple push-to-talk 
switch. Total weight, including the cord, is only 
350 grams. 
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Frequency response: 300—3000Hz +3dB 
Distortion factor: max 1.5% 

No-load current: 22mA 

Voltlage supply: 12V dc 


TECHNICAL SPECIFICATION 
RECEIVER ELEMENT 

Type: dynamic 

Impedance: 1000 (with incorporated trans- 
former) 

Resistance: approx 260 

Frequency response: 300—3500Hz 
TRANSMITTER ELEMENT 

Type: dynamic 

Sensitivity: 0.2mV/Qb 

Impedance: approx 2400 at 1000Hz 
Resistance: approx 3.50 
Frequency response: 300—3500Hz 
Permissive load 

0.2W 

(short time) 0.5W 


Manufacturer: Telemit Electronic GmbH, 
Munich. 


Handset H-1089/C 


Manufacturer: 
Munich. 
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Electronic GmbH, 


Telemit 


Voice Switching Box AF/C-120 


The Voice Switching Box AF/C-120 is designed 
to allow a handsfree operation of a radio set on 
board any type of aircraft, vessel, tank or other 
authorised vehicle. 

The transmitter is keyed electronically by 
voice switching to replace manual operation. 
The signal supplied from a microphone (eg 
throat microphone, lip microphone, etc) affects 
an automatic transmitter keying. Speech pauses 
during slow or articulated talking are bridged by 


Handset H-33F/PT 


Especially developed for radio sets AN/GRC-3 
to GRC-8, SEM 25 and SEM 35, the H-33F/PT 
can be used with all other military radio equip- 
ments such as AN/PRC-6 and AN/PRC-8 to 
PRC-10A. It consists of a carbon type mic- 
rophone, M-35, and a military magnetic ear- 
phone element housed in a_ high-impact 
phenolic case. 

It is lightweight, approximately 350 grams, 
and includes a rubber-jacketed teflon insulated 
retractable coil cord. This is available in two 
lengths: extended, approximately 1.50 metres, 
and retracted approximately 0.45 metres, or 
extended approximately 4.50 metres, and 
retracted approximately 0,90 metres. 

A modification kit for the handset H-33F/PT 
has been developed to maintain the high level of 
transmission quality necessary for the new gen- 
eration of radio sets. 

The modification kit consists of a dynamic 
earphone and a newly developed dynamic 
microphone with incorporated pre-amplifier. 

With this modification kit, all types of handset 
H-33 can be modified and improved in a short 
time without much effort. 


TECHNICAL SPECIFICATION 
EARPHONE MAGNETIC TYPE 
Frequency range: 300-4000Hz 


Ear Ring Headset SEM52 
For the operation of radio-telephone sets in 
noisy areas a novel headset has been 
developed by SEL which fits to the left ear. 
The ear ring headset contains an electro- 
dynamic contact microphone bearing against 
the cheek-bone and a receiver capsule lying 
against the ear. The contact microphone is 
highly insensitive to environmental noise, and 


an adjustable cut-off delay. The minimum is 
adjustable to adapt to a noisy environment (eg 
helicopter or tank) if the voice switching box 
AF/C-120 is used. 


TECHNICAL SPECIFICATION 

Response time: approx 25ms at 2mV mic- 
rophone level (smaller or greater times to option) 
Cut-off time: adjustable from 100ms-3.5s at 
microphone levels less than 0.6mV 


Earphone type: magnetic 

Impedance: 3000 +10% 

Sensitivity: 100dB at 1000Hz with 1mW input at 
OdB (OdB=0.0002 dyne/cm?) 

MICROPHONE M-35 CARBON TYPE 

Frequency response: 300-4000Hz 
Sensitivity: —40dB (referred to 1mV, sound 
pressure 105dB sl) 

Output: 200mvV into 1500 load 

Supply voltage: 6—24V 

Impedance: 400 

EARPHONE DYNAMIC TYPE 

Frequency range: 200-5000Hz 

Earphone type: dynamic 

Impedance: 3000 +10% 

Sensitivity: 100dB at 1000Hz with 1mW 
(Odb=0.0002 dyne/cm?) 

MICROPHONE DYNAMIC TYPE WITH INCORPORATED PRE- 
AMPLIFIER 

Frequency response: 80-10,000Hz +2dB 
Sensitivity: —55dB 

Output: 250mvV into 1500 load 

Supply voltage 

3.4-12V 

5.5-12mA 

Impedance: 1500 

Noise cancellation (s/n-ratio): 15dB 
Harmonic distortion: better than 5% 
Manufacturer: Telemit Electronic GmbH, 
Munich. 


permits undisturbed transmission of the user's 
speech. A built-in microphone amplifier com- 
pensates for the attenuation caused by speech 
transmission via the bone and the skin. A 
push-to-talk key is provided for transmitter key- 
ing. 

Since the earphone does not fit the ear tightly 
the radio operator can also hear speech from the 
surroundings. 


Minimum threshold level control: adjustable 
from 0.5-30mV 

Power supply: from radio power supply 9-18V 
Power consumption at 18V dc 

(with transmitter not keyed) 0.8mA 

(with transmitter keyed) 5mA 

Temperature range: —40 to +80°C 
Manufacturer: Telemit Electronic GmbH, 
Munich. 


Head Set H-33F/PT 


TECHNICAL SPECIFICATION 

Frequency range: 300-3000Hz 

Output voltage(into load of 4.7kQ at normal 
speech level): 2mV 

Supply voltage: 6.6-9V 

Supply current: 0.6mA 

Earphone input resistance: 1500 

Power consumption: 20mW 

Manufacturer: Standard Elektrik Lorenz AG, 
Stuttgart. 
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Handset Holder HH-—425 


The handset holder HH-425 is designed for all 
military and civilian types of the H-33 and H-133 
handsets and can be used in both stationary 
and vehicular communication units. 


Produced according to military standards the 
handset holder is unaffected by shocks and 
vibration and is, therefore, especially suited for 
use in tanks and other vehicles. 

For locking the handset, the earphone of the 
handset is inserted into the rotary support and 
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turned downward until support locks. The hand- 
set is then locked in position ready at hand, and 
it is very compact. 


Telemit 


Manufacturer: 
Munich. 


Electronic GmbH, 


UNITED STATES OF AMERICA 


AN/GRA-29B Radio Set Control 
Group 


The Radio Set Control Group AN/GRA-39B pro- 
vides the means to control the remote operation 
of tactical radio sets AN/VRC-12, 43-49 Series, 
AN/PRC-25, AN/PRC-77, and other similar radio 
sets. This control group includes controls 
C-2328B/GRA-39 (remote) and C- 
2329B/GRA-39 (local), handset H-189/GR, car- 
rying bag CW-598/GRA-39, a bag and carrying 
sling. 

The local unit, the C-2329B/GRA-39, con- 
nects to the radio set. The remote unit, the 
C-2328B/GRA-39, may be up to two miles from 
the radio set and is connected to the local unit by 
600-ohm field wire. Voice communications can 
be received and transmitted through the radio 
set which the operators can control either locally 
or remotely. The remote unit contains a louds- 
peaker to monitor all received radio signals. The 
local and remote operators may signal each 
other with the built-in buzzer and then communi- 
cate without going on the air. 


TECHNICAL SPECIFICATION 

CONTROL, RADIO SET C-2328B/GRA-39 

Control distance (max): 2 miles (3.2km) 
Dc power supply: 6BA-30 

Battery life expectancy: 24h 
Microphone pre-amp gain: 55dB 


Control, Radio Set C-2299/VRC 


The C-2299/VRC is installed in a vehicle when 
re-transmission facilities are provided. 

The C-2299/VRC selects the radio set to be 
controlled by the audio accessory in the vehicle, 
provides switching to re-transmit mode, and 
controls audio levels applied to audio acces- 
sories. 


INTERCOMMUNICATION SET 
CONTROL C-2297/VRC 

The intercom control is usually mounted at the 
driver's position. It provides communications on 
the radio set and with other personnel in the 
vehicle. This control is also used to connect the 
C-2296/VRC control to the radio intercom sys- 
tem. ; 

Operating controls and an indicator light are 
on the front panel and the volume control and 
cable connectors are on the bottom of the 
control box. A switch on the control box acti- 
vates or de-activates the C-2296/VRC external 
control. 


TECHNICAL SPECIFICATION 
Height: 3.75in (9.5cm) 
Width: 4.50in (11.4cm) 
Depth: 3.75in (9.5cm) 
Weight: 2.5lb (1.1kg) 


AM-1780/VRC audio amplifier 


AN/GRA-39 remote and local 


Microphone pre-amp output: 5mW 

Driver amp output to handset: 5mW 
Power amp output to loudspeaker: 300mW 
Tone generator frequency: 3900Hz 
CONTROL, RADIO SET C-2329B/GRA-39 

Dc power supply: 6BA-30 

Battery life expectancy: 72h 

Microphone pre-amp gain: 55dB 
Microphone pre-amp output: 5mW 


NT AcceEN, 
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HANDSET H-189/GR 
Earpiece impedance: 1kQ 
Microphone output: 2.5mV 


OPERATIONAL SPECIFICATION 
All equipment is manufactured to the relevant 
US Military Specifications. 


Manufacturer: E-Systems Inc, Dallas, Texas. 


ans 
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AUDIO FREQUENCY AMPLIFIER 
AM-1780/VRC 
The AM-1780/VRC amplifies the intercom and 
radio receiver outputs, and is the main junction 
box of a radio system installed in a vehicle. The 
AM-1780/VRC has ten cable receptacles on the 
top, bottom and sides. 

Operating controls, an indicator lamp and two 
pairs of binding posts are on the front. 


TECHNICAL SPECIFICATION 
Power source: 255V dc nominal 
Output power: 1W 

Input channels: 4 

Input impedance 

(3 channels) 1500 

(1 channel) 5000Q 

Output impedance: 1000 
Frequency response: 300-3000Hz +4dB 
Distortion: 5% max at 6000 load 
Temperature range: —10 to +55°C 
Height: 5.75in (14.6cm) 

Width: 9.75in (24.8cm) 

Depth: 3.75in (9.5cm) 

Weight: 8lb (3.6kg) 


INTERCOMMUNICATION SET CON- 
TROL C-2298/VRC 

The C-2298/VRC provides communications on 
the radio set in the vehicle. This control unit is 
usually mounted at the crew members’ and 
commander's position in the vehicle. 


TECHNICAL SPECIFICATION 
Height: 3.75in (9.5cm) 
Width: 4.5in (11.4cm) 
Depth: 4.875in (12.4cm) 
Weight: 2.75lb (1.2kg) 


INTERCOMMUNICATION SET CON- 
TROL C-2296/VRC 

This intercom control is mounted outside the 
vehicle and provides communications to the 
radio set in the vehicle and with personnel inside 
the vehicle. 

The contro! has a handset, H-207/VRC, con- 
nected to the case. Operating controls and a 
pair of binding posts for connecting telephone 
lines are in the front. 


TECHNICAL SPECIFICATION 
Height: 3.75in (9.5cm) 
Width: 4.5in (11.4cm) 
Depth: 3.75in (9.5cm) 
Weight 

(incl handset) 4.75|b (2.1kg) 
(less handset) 2.25lb (1kg) 


FREQUENCY SELECTOR CONTROL 
C-2742/VRC 

The C-2742/VRC control has a ten-position 
switch that selects, remotely, any one of ten 
frequencies that have been preset on the 10- 


All Weather Earphone AE75 


This new type AE75 Earphone is claimed to offer 
quality audio sound reproduction in an 
extremely adverse environment where other 
earphones fail. The new design of this rugged- 
ised earphone affords advantages which are 
essential when reliable communications must 
be maintained. 


TECHNICAL SPECIFICATION 

Element type: dynamic 

Impedance: 190 +10% at 1kHz 

1kHz sensitivity: 105+3dB above 0.0002 
dyne/cm?1 reference level 


Monitor Panels C-2323A/AIC (A81— 
59) and C-3943(P)/AIC (A81—52) 


The A81-59 and A81-52 monitor panels are 
panel-mounted assemblies with eight combina- 
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C-2298/VRC intercom set control 


321 


C-2742/VRC frequency select control 
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C-2296/VRC intercom set control 


channel push-buttons of the RT-246 receiver/ 
transmitter. 

The unit has a dc power on-off switch and a 
hi-lo power switch to change remotely the power 
level of the RT-246. 


TECHNICAL SPECIFICATION 
Height: 3.75in (9.5cm) 


Frequency response: 100HZ—5kHz 

Total distortion: 6% max between 200Hz-3kHz 
for 1.4V signal input 

Power handling: 200mW at 1kHz for 500 H 
without degradation 

Input connector type: series SMC 

Input cable length: 15 +¥in (38.1 +1.27cm) 
Overall size: %/:6+'/i6inx2¥e +'/16in 

(14.28 +1.58mmx53.97 +1.58mm) 
(compatible with HGU-28/P helmet) 
Temperature range 

(operating) —30 to +55°C 

(storage) —60 to +60°C 


tion monitor switch—monitor volume controls. 

These controls provide selection and individual 

level adjustment of eight audio input lines. 
Panel lighting of the A81-59 monitor is pro- 


Width: 5.25in (13.3cm) 

Depth: 3.75in (9.5cm) 

Weight: 2!b (0.9kg) 

All these units are designed for operation with 
vehicle radios such as the AN/VRC-64 and 
AN/GRC-160. 


Manufacturer: E-Systems Inc, Dallas, Texas. 


Altitude: sea level-50 OOOft (15 240m) 
Explosive decompression: sea level-40 OOOft 
(12 192m) 

Shock and acceleration: 120g for 2ms each 
axis 

Salt immersion 

(for 24 h) 2ft (0.6m) depth 

(15 minutes) 50ft (15.2) depth 


C-RAN Corporation, Largo, 


Manufacturer: 
Florida. 


vided by two 27.5-volt dc lamps with red filters. 

Panel lighting of the A81-52 monitor is pro- 
vided by two 6-volt dc or 400 Hz lamps with white 
filters. 
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TECHNICAL SPECIFICATION 
Mtbf: 4000h 

Height: 25in (6.6cm) 
Width: 5% in (14.6cm) 
Depth: 4 21/64in (11cm) 
Weight: 1.3!b max (0.55kg) 


Intercommunication Set Controls 
C-2106A/AIC-18 (A81-13-1), C— 
3942(P)/AIC-18 (A81-52) and C-— 
6567/AIC—25 (A81—49) 


These set controls are panel-mounted assemb- 
lies giving intercommunication and _ radio 
monitoring facilities for aircraft and ground 
installations. They select, control and modulate 
radio transmitters for communication with other 
airborne, ground, or mobile stations. 

Each set control contains one transistorised, 
encapsulated, plug-in microphone amplifier, 
and headset amplifier. 

The AN/AIC—18 set controls contain the AM- 


Intercommunication Stations C-— 
2105A/AIC-18 (A81-34-1) and C-— 
6624/AIC—25 (A81—48) 


The A81-34-1 and A81-48 assemblies are 
bulkhead mounted, intercommunication § sta- 
tions designed for airborne, and/or ground 
installations. 

Each station contains one _transistorised 
encapsulated plug-in microphone amplifier and 
one headset amplifier. 

The microphone amplifier increases the audio 
voice signals from a 5-ohm dynamic mic- 
rophone to a 2-volt level required on the inter- 
phone line. 
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Gain at 1kHz: 21 +5dB 


OPERATIONAL SPECIFICATION 
Performance A81-59 MIL-I-27543 
A81-53 Exhibit ASNLS 61-26B 


Environmental MIL—E-5400, Class 2 


1964()/AIC microphone amplifier, and the AN— 
1965()/AIC headset amplifier. 

The AN/AIC—25 set control contains the AM— 
4347/AlC-25 microphone amplifier, and the 
AM-4346/AIC—25 headset amplifier. 


TECHNICAL SPECIFICATION 
Mtbf: 2000h \ 

Height: 334in (9.62cm) 

Width: 534 in (14.6cm) 

Depth: 6 25/32in (17.2cm) 
Weight: 4.2|b max (1.9kg) 
Temperature range 

(operating) —54 to +71°C 
(storage) —65 to +95°C 

Input voltage: 27.5V dc (17-29V) 


The headset amplifier raises the level of 
signals from the interphone line to levels suitable 
for driving 8 to 100hm headsets or loudspeak- 
ers. 


TECHNICAL SPECIFICATION 

Mtbf: 2000h 

Length: 5¥%in (13cm) 

Width: 35in (9.2cm) 

Depth: 4%in (12.1. cm) 

Weight: 2.7|b max (1.2kg) 
Temperature range 

(continuous operation) —54 to +95°C 
(intermittent operation) 95 to +150°C 
(storage) —65 to + 150°C 


Manufacturer: Andrea Radio Corporation, 
Long Island City, New York. 


Gain (at 1kHz) 22 +5dB (int line) 
(listen) 28 +5dB (exalted call) 
(talk) 68 +5 dB 

Headset output: 1 W 

Volume control range: 31 +3dB 
Frequency range: 300-6000 Hz 


OPERATIONAL SPECIFICATION 


Performance 

A81—13-1 MIL-I-27543 
A81-52 ASNLS 61-26B 
A81-49 SENXY 65-21 


Environmental MIL-E-5400, Class 2 


Manufacturer: Andrea Radio Corporation, 
Long Island City, New York. 


Input voltage: 27.5V dc (17.29V) 
Gain (at 1kHz) 22 +5dB (int line) 
(listen) 28 +5dB (exalted call) 
(talk) 68 +5dB 

Headset output: 1W 

Volume control range: 31 +3dB 
Frequency range: 300-6000 Hz 


OPERATIONAL SPECIFICATION 

Performance: A81—34—-1 MIL-I-27543 
A81-48 SENXY 65-21 

Environmental to MIL-E-5400 Class 3 


Manufacturer: Andrea Radio Corporation, 
Long Island City, New York. 


Antennas and Masts 
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Antenna Mast Base MP-65 With 
Mast Sections MS-116 to MS-118 


The antenna assembly MP-65/A with MS-116/A, 
MS-116/AK, MS-117/A, MS-118/A, and MS- 
118/AK is designed for vehicular radio sets such 
as COM-80, SEM 25-34, GRC-3 to 8 and can be 
used in all types of vehicle including armoured 
cars and tanks. 


VHF Wide-band Antenna BA30/80 


The wide-band antenna BA 30/80 can be 
operated with any receiver/transmitter in the 30 
to 80MHz frequency range. Installation of the 
antenna is possible with all usual vehicles of the 
West German forces and other vehicles 
adequately equipped. 


TECHNICAL SPECIFICATION 
Frequency range: 30-80 MHz 
Transferable power: up to 80W 


Antenna Matching Unit AM-50 


The antenna-matching unit AM-50 is intended 
for matching end-fed antennas to transceivers in 
the 30 to 76MHz range. This matching is spe- 
cially valuable on vehicles where the antenna 
impedance varies with mounting conditions. 
The AM-50 can be used in the following vehicu- 
a or stationary radio sets: 
0 


AN/VRC-3 
AN/VRC-7, 9, and 10 
AN/VRC-14 and 15 
AN/VRC-20 and 21 
AN/VRQ-2 and 3 


Low VHF Antenna 


The inverted V antenna combines high power, 
high gain and wide bandwidth with mechanical 
simplicity, low weight and easy erectability in the 
field. The travelling-wave antenna consists of a 
long wire supported in the middle by amast. The 
two arms of the wire are held in tension at both 
ends by a chain-peg mechanism. The wire is 
isolated from the ground by fibreglass insulators 
with attachments for lightning protection. 

A transformer at the wire input matches the 
antenna (nominal impedance of 350 ohms) to a 


Low Profile Vehicle Antenna EA-5 


The EA-5 low-profile antenna is a ground- 
isolated, fed off-centre dipole for military use in 
the 30 to 80 MHz band. It is areplacement for the 
traditional AS-1729 transceive antenna used by 
the NATO countries. 


The mast base is mounted by high phenolic 
insulators outside the vehicle near the radio set, 
with which it is connected by rf cable. The 
support of the MP-65/A is hermetically rubber 
sealed and even at extremely low or high 
temperatures the shaft is flexible, so that it can 
be bent up to 90°. The antenna assembly 
withstands extreme conditions in difficult terrain. 


Gain related to % wavelength antenna: —3.5 
to +2.5dB approx rising linearly with frequency 
Input impedance: 500 

Polarisation: vertical 

Temperature range: —30 to +55°C 
Immersion: up to 1.5m water depth 

Total length: 3.5m 

Length 

(lower section) 1064mm 

(middle section) 1167mm 

(upper section) 1145mm 


AN/GRC-5, 6, 7, and 8 


TECHNICAL SPECIFICATION 

Frequency range: 30-76 MHz 

Hf power range: 0.5-50W (70W) 

Residual vswr: 1.5 max for load impedances 
Tuning time: (typical) 0.3s, (max) 5s 
Interaction: no mismatch caused by transmit- 
ting antenna with 7OW input power and at 1m 
40in 

Supply voltage: 22-30V dc 

Supply current: 0.05A, 1A during matching 
procedure 

Ext transceiver: 50Q+10Q output impedance 


ISRAEL 


50-ohm generator. The far end of the wire is 
connected to a 350-ohm load. The excellent 
matching characteristics of this load ensure 
minimum vswr and very high front-to-back radia- 
tion. 


TECHNICAL SPECIFICATION 

Frequency range: 20-40MHz 

Nominal azimuth beamwidth at 3dB: 55° 
Average gain: 8.5dBi 

Vswr: <2.5:1 

Input impedance: 50 © 


This antenna, which has alow and thin profile, 
possesses impedance, vswr and average gain 
characteristics that compare favourably with the 
AS-1729 antenna, is interchangeable with it, and 
may operate with the same transceive equip- 
ment. 

The antenna overall height is approximately 


The mast sections are made of olive green 
finished chromium-molybdenum steel tubing in 
various diameters and lengths, which enables 
the adjustment to the receiving/transmitting fre- 
quency of the respective radio set. 
Manufacturer: Telemit Electronic GmbH, 
Munich. 


OPERATIONAL SPECIFICATION 

Impact test: according to MIL-A-55288 A (EL), 
4.10 

Vibration test: according to MIL-A-55288 A (EL), 
4.7.6.2 
Manufacturer: Telemit Electronic GmbH, 
Munich. 


Mtbf: better than 4000h continuous operation 
Temperature range 

(operating) —40 to +55°C 

(storage) —50 to +70°C 

Humidi 

(operating) up to 95% humidity 

(storage) up to 97% humidity 

Vibration: 5-5000Hz, 3q 

Hump test: 20,000 bumps at 50g in 3 perpen- 
dicular axis 

Shock test: 300g, |ms 


Manufacturer: Telemit Electronic GmbH, 


Munich. 


Power: 1kW 

Load power capability: 500W 

Mast: 12m metallic extended to 14m with 2m 
fibreglass rod added for electrical isolation from 
metallic mast 

Antenna wire length: 58m 


OPERATIONAL SPECIFICATION 
The antenna is designed to satisfy military 
specification MIL-E-4158 


Manufacturer: Elbit Computers Limited, Haifa. 


1.8 metres including radiating element. This 
element (3mm of cross-section diameter) is 
practically invisible to the naked eye at more 
than 100 metres. Made of special spring steel, 
the element demonstrates extreme flexibility, is 
shatterless and replaceable at low cost. 

The adapter body is made of armoured cast 
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steel and is blast- and shatter-proof. It connects 
directly to a remote/manual switching mechan- 
ism that subdivides the 30 to 80MHz band into 
approximately 10 equal sub-bands. 

The super flexible whip and steel adapter 
body make this antenna explosion-proof. 


TECHNICAL SPECIFICATION 

(measured on military armoured vehicle) 
Frequency bandwidth: 30-80 MHz 

Nominal input impedance: 50 0 

Vswr: 3.5:1 max 

Max power input: 100 W 

Average gain: better than —1 dB with respect to 
AS-1729 

Polarisation: vertical 

Radiation pattern: omni-directional 
Operation: 10 sub-bands, manually or remotely 
controlled via transceiver frequency selector 
like RT246 VRC, RT524 VRC and RB25 PRC 


ITALY 


HF Antenna Matching Set SP-778 


The SP-778 Hf Antenna Matching Set is suitable 
for hf communications aboard low-tonnage 
submarines. 

Designed to match the impedance of a 15- 
foot (4.57-metre) whip antenna to the output of a 
100 watt transmitter over the 2 to 30 MHz range, 
the SP-778 includes the automatic vswr reduc- 
ing network SP-753 installed at the base of the 
15-foot (4.57-metre) antenna and manual 
antenna coupler SP-756 in the radio room near 
the transmitter. 

As operation of the SP-753 is fully automatic 
and requires only one-wire tuning code, the only 
connection between the SP-756 and the SP-753 
is the rf cable. The SP-753 is watertight for 
immersion depths up to 600 metres (60 atmos- 
pheres). 

The antenna-vswr reducing network assem- 
bly is installed at the top of a retractable mast; 
the mechanical support is provided by a stream- 
lined structure which can be rotated to horizon- 
tal during radio silence. 

The function of vswr reducing network SP-753 
is to reduce the antenna mismatch and conse- 
quently the rf losses over the rf cable to the 
transmitter; antenna coupler SP-756 provides 
for the impedance matching between the rf 
cable and the transmitter. 

Provisions are made in the SP-778 for the 


HF Antenna Matching Set SP-673 


Developed for submarines of the ssk class, the 
SP-673 uses the same antenna matching 
scheme adopted for the SP-778. 

The SP-673 includes one vswr reducing net- 
work SP-766 for 15-foot (4.57-metre) whip 
antenna (installed on the top of a retractable 
mast), one vswr reducing network SP-767 for 
wire antenna (attached to the submarine’s sail) 
and two automatic antenna couplers SP-590 
MM installed outside the radio room inside the 
ship’s structure. 

Fully automatic operation is obtained by 
selecting the desired frequency on the associ- 
ated transmitter. 

SP-590/N matches the impedance of a 25-foot 
(7.62-metre) antenna to the transmitter. 

The SP-590/N is housed in a watertight con- 
tainer which is an integral part of the retractable 
mast. There is provision for withdrawal of the 
antenna into the mast. The sub-system has a 
100 watt transceiver SRT-170/N which is inter- 
faced to the SP-590/N through interface unit 
SP-836 which is an integral part of the system. 
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Body material: 6mm armoured cast steel 
Height: 15cm 

Cross-section diameter: 9cm 

Radiating element material: 17—7ph spring 
stainless steel 

Height (including base spring): 167cm 

Whip: 3.2mm tapering to 1.8mm at top (with 
protective ball 4mm diameter) 

Overall height: 182cm (6ft) 

Overall weight: 5.5kg (12/b) 


OPERATIONAL SPECIFICATION 
The antenna has been designed and tested in 
accordance with MIL-A-55288 


Manufacturer: Eibit Computers Limited, Haifa 


EA-5 antenna (left) compared with AS-1729 


addition of an auxiliary whip antenna, requiring 
the use of vswr reducing network SP-755. 


TECHNICAL SPECIFICATION 
Frequency range: 2-30 MHz | 
Associated antenna: 15ft (4.57m) whip 
Rf power (pep) 200W (average) 100W 
Vswr when tuned: 1.5:1 max 

Primary power: 115V ac +10%, 45-65Hz 
single-phase 


ANTENNA COUPLER SP-756 
Height: 240mm 
Width: 280mm 
Depth: 497mm 


ANTENNA + SP-753 VSWR REDUCING NTW 
Height: 554mm 
Width: 142mm 
Depth: 170mm 


VSWR REDUCING NTW SP-755/SP-753 

Depth: 115mm 

Length: 400mm 

Temperature range 

(antenna coupler SP-756) 0 to +50°C 

(vswr reducing ntw SP-753/SP-755) —28 to 
+65°C 


Manufacturer: Elmer Division of Montedel, 
Pomezia. 


TECHNICAL SPECIFICATION 

SP-673 

Frequency range: 1.6-30MHz 
Associated antenna: 15ft (4.57m) whip 
Rf power (average) 500W (pep) 1000W 
Vswr when tuned: 1.5:1 max 

Tuning: automatic 

Primary power: 24V dc 


ANTENNA COUPLER SP-590MM 

Height: 300mm 

Width: 375mm 

Depth: 395mm 

Temperature range 

(antenna coupler SP-590MM) 0 to +50°C 
(vswr reducing ntw SP-766/SP-767) —28 to 
+65°C 

Pressure: up to 60 atmospheres 


Primary power: 28V dc 

Depth: 140mm 

Length: 529mm 

Temperature range: —40 to +55°C 


SP-590/N 

Frequency range: 2—-18MHz 
Associated antenna: 25ft (7.62m) whip 
Rf power: 150W pep and average 
Vswr when tuned: 1.5:1 max 

Tuning: automatic 


Manufacturer: Elmer Division of Montedel, 
Pomezia. 


VHF Wide-band Antenna A/M2240 


The A/M2240 is a wide-band antenna for 
defence communications in the 30 to 76MHz 
frequency band for the field and fixed installa- 
tions. 

The antenna A3340 is a two-section 4-metre 
long glassfibre-reinforced plastic tube of 
130mm diameter with electrical characteristics 
similar to, or better than, conventional disc core 
antennas. The vswr is less than 3 to 1 and 
typically 2 to 1 throughout the frequency band. 

The antenna can be delivered with anew type 
of telescopic mast M2240 which is a two-section 
telescopic unit easily erected by one man. 
During transport the antenna and mast consist 
of a pair of packages each two metres long. 


Lightweight Antenna Mast RFM 12 


Designed for military and civil use, radio 
antenna mast RFM 12 consists of a tripod with 
lifting and lowering gear, tubular sections which 
can be inserted one in the other and locked and 
a three-point guying system. The sections of 
tubing are inserted in the lifting gear from below 
and then pushed upwards. The main parts, the 
friction ratchets are three ring-shaped elements 
situated one above the other and surrounding 
the tubular sections. By alternately actuating the 
ratchets the tubes can be successively raised or 
lowered. An automatic safety lock prevents the 
tubes from being raised when wrongly 
assembled. 

The tubular sections are locked together to 
cope with the torsion caused by eccentric wind 
pressure on the antenna reflector, allowing the 
use of multi-section, angle reflector and 
parabolic antennas in the uhf and shf bands, 
which permit only slight deviation from the main 
direction of radiation. 

During assembly and dismantling the antenna 
mast remains continuously guyed. The guy 
ropes of the three-point system can be pulled 
forwards or backwards either singly or jointly. To 
stabilise the mast, intermediate guying with 
terylene ropes is possible after assembly. 


TECHNICAL SPECIFICATION 


Height of mast 12m 
Head load P 120kg 
Permissible wind speed during 
assembly and dismantling 60 km/h 


Permissible bending moment M_  25kg/m 
Mast twist when subjected to 


torque T of 

18kg/m 3.4° 

12kg/m 22a 
8kg/m 15° 


Manufacturer: BBC Brown, Boveri and Com- 
pany Limited, Baden 


Sweden—Switzerland/ANTENNAS AND 


SWEDEN 


TECHNICAL SPECIFICATION 
Frequency band: 30-76 MHz 
Power capability: 100 W 
Impedance: 500 

Vswr: 3:1 typically 2:1 
Connector: uhf 

Radiation: omni-directional 
Polarisation: vertical 

Gain: OdBi 

Length 

(operational) 4m 

(in transport) 2m 

Diameter: 135mm 

Weight: 6kg 


Manufacturer: Philips Elektronikindustrier AB, 
Jarfalla 


Antenna mast RFM 12 


MASTS 325 


24m 
60kg 


60km/h 
25kg/m 


6.8° 
4.4° 
3.0° 


Antenna mast 12m high packed for transport 
from left to right; tripod with lifting and lowering 
gear; assortment of guys and accessories; 3 
bags containing tubular sections; a set of 
anchors 
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HF Broad-band Transmitting 
Antenna Systems AGD and AGV 


The AGD transmitting antenna system covers 
short distances with a dipole antenna with low 
mast height which produces mainly high-angle 
radiation. This AGD-system gives an omni- 
directional horizontal radiation pattern without 
skip zones up to 1500 kilometres, and is 
especially useful in mountainous countries. It 
operates over the 1.8 to 14 MHz frequency 
range. 

The AGV system produces a low-angle 
radiation pattern by a simple vertical self- 
radiating metal mast and is suited for distances 
between 1000 and 10,000 kilometres. It 
operates over the 5 to 30 MHz frequency range. 

Apart from the antenna each system consists 
of an automatic antenna tuning unit, a dummy 
load and a control unit. The same control unit 
can be used with the AGD and AGV system. It is 
available in two different models: a semi- 
automatic unit, type KG and a fully automatic 
unit, type KGA. The control unit contains all 
control elements. 

The automatic antenna tuning unit which 
varies for the AGD and AGV is at the antenna 
mast base. The 50-ohm coaxial cable, carrying 
the radio-frequency and servo-motor power, 
can be extended to several hundred metres. No 
additional cables are needed between the 
transmitter and antenna tuning units; the latter 
requires only the transmitter operating 
frequency for tuning information. 


TECHNICAL SPECIFICATION 

SYSTEM AGD 

Antenna 

Fan-dipole: 2x25m 

Mast: 12m high consisting of 4 fibreglass 
elements of 3m each 

Radiation pattern 

(vertical) high-angle radiation 

(horizontal) omni-directional 


VHF Low Profile Antenna 


The Low Profile Vhf Antenna is designed to 
replace the standard 2-metre whip used on 
army vehicles. The antenna overcomes the dis- 
advantages of a whip: easily recognised signa- 
ture, vulnerability in wooded terrain and in bat- 
tle, and limitation of coverage of vehicle- 


BCC 543 VHF Automatic Antenna 
Matching and Tuning Unit 


The BCC 543, British Ministry of Defence Type 
number TN402, is a vhf automatic antenna 
matching and tuning unit (aamtu) and is the first 
fully automatic unit of its kind. It is primarily 
intended for use in armoured or soft-skinned 
vehicles equipped with an end-fed 2.4-metre 
antenna but is also capable of operating with 
many other types of antenna such as those 
used in aircraft, helicopters, naval vessels and 
fixed stations. 

The aamtu may be used over the entire work- 
ing frequency range of 30 to 76MHz and, within 
certain limits, will tune the antenna whether it 
presents a capacitive or inductive impedance. 

Tuning and matching is carried out automati- 
cally by sensing the antenna impedance at the 
required operating frequency after initiation by 
the operator. No frequency setting, range 
switching or antenna impedance information is 
required and so no provision is made for man- 
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AGD system ready for transporting 


AUTOMATIC ANTENNA TUNING UNIT AGD 
Frequency range: 1.8-14MHz 

Max continuous power input: 1 kW 
Efficiency: better than 95% 

Input impedance: 50 © (type C connector) 
Vswr 

(typical) better than 1.1:1 

(max) 1.3:1 

Temperature range: —30 to +50°C 


CONTROL UNIT TYPE KG AND KGA 
Power supply: 220/115V, 0.3A max 


Type AGD KG 
Height(mm) 390 149 
Width(mm) 415 329 
Depth(mm) 315 184 
Weight(kg) 19 5 
Manufacturer: Zellweger Uster Limited, 


Hombrechtikon. 


UNITED KINGDOM 


mounted weapons. 


TECHNICAL SPECIFICATION 
Frequency range: 30—76MHz 

Vswr: 2:1 max, 1.5: 1 typical 
Transmitter/receiver power: 15—70W 
Output: 500 


ual operation. After operator initiation by remote 
push-button, the unit will, in general, complete 
its. entire cycle of operation in under two 
seconds. 

In addition to normal matching and tuning the 
unit introduces a high degree of selectivity into 
the antenna circuit, giving a number of impor- 
tant advantages on the overall performance of a 
vhf radio station. For example, the receiver is 
made more immune against unwanted interfer- 
ence, particularly from other transmitters operat- 
ing nearby, while the transmitter shows a con- 
siderable improvement in the radiation of 
unwanted signals and harmonics. As a result of 
the improvement in both the receiver and 
transmitter two stations can be operated on a 
common site. Specifically for tactical mobile 
purposes, transmission and reception on differ- 
ent channels may take place at the same time, 
giving full duplex operation, which may not 
have been possible previously. The BCC 543 
allows a frequency separation of only 8 per cent 
between two radio stations operating simul- 


SYSTEM AGV 

Antenna, self-radiating mast: 8m long 
Radiation pattern 

(vertical) low-angle radiation 
(horizontal) omni-directional 


AUTOMATIC ANTENNA TUNING UNIT 
Frequency range: 5-30 MHz 
Control Unit: same types applicable as with the 


AGD system 
1kW 
KGA dummy load 
190 151 
435 216 
244 420 
1S 11 


Tune time: 5s 

Radiation pattern: omni-directional in azimuth 
Height: 20in (50.8cm) 

Diameter: 9in (22.86cm) 


Manufacturer: 
Group, Bristol. 


British Aerospace Dynamics 


taneously with a 2-metre antenna spacing. 

The unit is positioned close to the base of the 
antenna and as it is fully automatic, may be 
situated where access is difficult. It is con- 
nected to the antenna base by a single 50-ohm 
coaxial cable, preferably less than 500mm long, 
and to the remote transceiver via a 50-ohm 
coaxial cable, and control cable. 

The rf power required for tuning is normally 3 
to 6 watts, but once the unit is tuned this may 
be increased to 50 watts. The vswr presented 
by the aamtu to the transmitter is normally bet- 
ter than 1.2 to 1 with reference to 50 ohms. 

The unit will operate from de supply voltage 
within the 22 to 32 volt range with a negative 
earth. Tuning is initiated by connecting the rf 
and de supplies, and subsequent tuning takes 
place when the dc supply is interrupted, for 
example by a push-button. 


Manufacturer: Racal-Tacticom Limited, Read- 
ing, Berkshire. 


Long Haul Log-Periodic Antennas 
Series CLP/V 


The CLP/V series of vertically-polarised log- 
periodic antennas is suitable for use on hf 
circuits greater than 1500km. 

The antenna requires a smaller site than 
alternative antenna systems and as it maintains 
low-angle radiation throughout its frequency 
range, it meets the requirements for a long- 
distance antenna system on congested sites 
and also maintains its performance at the low 
frequencies. Transmitting and receiving 
versions of the antennas are similar and the 
impedance of the antenna is 300o0hms. 
Matching is carried out by 300/600 ohm tapered 
lines for open wire feeder installation, or by 
300/50 ohm transformers for coaxial cable. 

The use of 600-ohm feeder is normally limited 
to transmitting antennas if the power level makes 
it uneconomical to provide coaxial cable or 
where the cable attenuation is unacceptable. 

The CLP/V series antennas are supplied in kit 
form. 


TECHNICAL SPECIFICATION 

Gain: 11 dB/isotropic, measured over perfect 
earth 

Vswr: generally better than 2:1 

Power capacity: up to 30kW pep 

Input impedance: 300 © balanced 
Front-to-back ratio: 14dB 

Radiation angle: 12° 

Azimuth beamwidth: 110° between 3dB points 
Elevation beamwidth: 20° between 3dB points 
over normal soil 

Side lobe level: better than 14dB down 
Windload, (no ice): 100mph (160 km/h) max 


Frequency 

Type range (MHz) A 
CLP2630/V 308( 
CLP330/V 3-30 266( 
CLP3630/V 3.6-30 2am 
CLP4230/V 4.2-30 196( 
CLP530/V 5-30 167( 
CLP630/V 6-30 HK 


Wire Dipole Antenna (Type MA 
645) 


This lightweight half-wave centre-fed 3-30MHz 
adjustable dipole antenna comprises two radiat- 
ing elements, suspension cords, centre junc- 
tion and coaxial feeder. 

The radiating element comprises 23.5 metres 
(77ft 6in) of pvc-insulated tinned copper 
braided terylene wire fitted with 20 frequency 
markers wound on a black polypropolene skele- 
ton winder. A suspension cord 22 metres (72ft) 
long with lead weight is attached to and wound 
on the winder. 

The lead weight thrown into a tree can be 
used to elevate one or both ends of the dipole 
thus dispensing with portable masts. 

The centre junction is moulded in black glass- 


Antenna Mast (Mk II No 638) 


The 27 feet (8.2 metres) telescopic antenna 
mast Mk ll is a seven-section tubular steel 
assembly with a closed length of 4 feet 10 
inches (1.47 metres), an extended height of 27 
feet (8.2 metres), and an outside diameter of 
the largest tube of 2 inches (50.8mm). 

Sections are locked in the extended position 
by partially rotating the knurled sleeve which 
has an internal camtrack. This exerts a radial 
pressure on the inner tube through a roller, and 
the dimensions of the camtracks ensure secure 
locking on low electrical resistance when the 
sleeves are tightened by hand. 

There is considerable diametrical clearance 
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CLPIV Log periodic antenna 


Approximate dimensions 
feet (metres) 


B G D 
) 250(76) 322(98) 183(56) 
) 212(64.6)  268(82) 154(47) 
) 175(53.5) -217(66) 125(38) 
) 150(45.7) 179(55) 103(32) 
) 125(38.1) 179(55) 103(32) 
) 112(34) 179(55) 103(32) 


fibre loaded epoxy resin. It measures only 
100x80x20mm and weighs 0.1kg (40z). The 
dimensions and weight keep operational loads 
to a minimum while stainless steel links take all 
loads off the radiating element and coaxial ter- 
minations. 

The standard coaxial feeder comprises 9 
metres (30ft) Uniradio 76 cable fitted with bnc 
plugs each end (special set end termination to 
order) and suspension link at centre junction 
end which eliminates any strain on the bnc 
joint. 

In use the dipole is simply adjusted to the 
required frequency by unwinding to the appro- 
priate frequency marker and locking the wire 
into a slot: no tying off is necessary. 

One element can be used as an end-fed 
sloping wire using a convenient tree or portable 


between sections, centralisation being main- 
tained by spot location in order to prevent jam- 
ming by sand or other dirt. 

A shock absorbing device at the lower end of 
the mast prevents damage to the ends of the 
sections which might otherwise occur if the 
mast was badly handled and the sections 
allowed to crash down from the fully extended 
to the closed position. This shock absorber is 
built into the end plug which terminates in a1 
inch (38mm) diameter stub with a pointed end. 
This fits into the various base insulators, ground 
spikes, etc enabling the mast to be used, i.e. 
without guy ropes. The pointed end provides a 
secure hold on very hard surfaces such as con- 
crete or cobblestones. 


Manufacturer: 
Rochester, Kent. 


C & S Antennas Limited, 


mast. When a complete antenna system com- 
prising centre-fed dipole and end-fed sloping 
wire antenna is required a 23.5 metre uncali- 
brated antenna with suspension cord and lead 
weight can be supplied under part number MA 
655. 


TECHNICAL SPECIFICATION 

part 

number weight 

MA 654.1 0.9kg (2Ib) 
MA 654.2 0.1kg (402) 
1x9m coaxial feeder MA 654.3 0.4kg (1402) 
1 case carrying MA 672 

Weight (total): 1.4kg (3lb 20z) 


2 radiating elements 
1 centre junction 


Manufacturer: Racal Antennas Limited, Hythe, 
Southampton, Hampshire SO4 6ZH. 


A clamping device on the top section of the 
mast enables antenna rods or other aerials or 
adapters of standard 0.337/0.342 inch 
(8.56/8.72mm) diameter to be fitted. Stayplates 
in two positions enable three or six guys to be 
used for either medium- or heavy-duty working. 
An insulated halyard can be attached to either 
stayplate for span aerial working. 


OPERATING SPECIFICATION 

All metallic surfaces and components are 
finished in stoving enamel to DEF. 1059/3 
primer and DEF. 1059/1 finish. 

NATO stock number: 5985—99—102-—8303 
Manufacturer: Racal Antennas Limited, Hythe, 
Southampton, Hampshire SO4 6ZH. 
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Wide-band Conical Antennas 
WB230 and WB330 


This range of antennas was developed to meet 
the growing demand for a single antenna to 
provide a system covering the full hf range. The 
antenna has an omni-directional pattern. 

The antenna is suitable for use at shore sta- 
tions, and for ground-to-air communication 
where consistent low-angle coverage is essen- 
tial. It has an average input impedance of 50 
ohms and presents a vswr better than 2 to 1 
over the band specified. 


TECHNICAL SPECIFICATION 

Gain: 4dB/isotropic 

Vswr: 2:1 

Power capacity: 40kW pep 

Input impedance: 500 unbalanced 
Azimuth pattern: omni-directional 
Windload: (no ice) 195km/h (120mph) 


WB230 WB330 

Freq range (MHz) 2-30 3-30 
Mast height (m) 34.3 22.9 
Stay radius (m) 18.3 Ve 
Radius of straining 

ropes (m) 58 39.6 
Radius of earth 

mast (m) 56.4 45.7 


LF Umbrella Antenna R1600 


The R1600 series of If umbrella antennas cov- 
ers designs in the 150 to 300 metre height 
range for wind velocities up to 240km/h (150 
mph). A galvanised lattice steel mast with insu- 
lated guys and insulated base is equipped with 
a multi-wire capacitive top. The wires are 
balance-weighted at ground level. A full range 
of ancillary equipment, including earth mat, 
antenna matching unit, aviation obstruction 
lights and maintenance gear, is available to 
complete the system. Each system is custom- 
built to suit both wind and ice loading and local 
corrosion hazards of particular sites and also 
the operational requirements of power, fre- 
quency bandwidth and efficiency. 


HF Vertical Dipole R7000 


The type R7000 antenna is a vertically polarised 
dipole for high frequency omni-directional 
transmitting or receiving services. 

The antenna can be supplied as a kit of pre- 
fabricated assemblies with all element lengths 
cut and terminated to suit a particular opera- 
tional frequency. Alternatively, the kit can be 
produced for some nominal lower frequency 
limit, say 2, 2.5, 4MHz, etc, for final termination 
and trimming on site in accordance with the cut- 
ting tables supplied with the antenna. In either 
case, rapid assembly and erection on site is 
possible. 

A number of vertical dipoles covering differ- 
ent frequencies can be suspended from an 
overhead triatic. Such a compact arrangement 
fits in well with the shore-to-ship type of broad- 
casting or communications requirement particu- 
larly as each dipole can cover a +3 per cent 
frequency bandwidth. This allows a degree of 
transmitter frequency changing within the par- 
ticular broadcast band without antenna adjust- 
ment. 

The use of a number of individual vertical 
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WB series antenna 


C & S Antennas Limited, 


Manufacturer: 
Rochester, Kent. 


Marconi offers a complete service for this 
antenna, including planning, civil engineering, 
erection, testing and commissioning and can 
also undertake periodic maintenance checks 
where the customer’s facilities are limited: This . 
antenna is in operation at the Crimond Naval 
Station. 


TECHNICAL SPECIFICATION 


Frequency 65kHz 47kHz 
Vswr 22) Zeal 

Input power 100kW pep 100kW pep 
Bandwidth 300Hz 300Hz 


Antenna height 183m (600ft) 275m (900ft) 


Manufacturer: Marconi Communication Sys- 
tems Limited, Chelmsford, Essex. 


R1600 antenna 


dipoles offers maximum performance at specific 
operational frequencies compared with conven- 
tional broad-band antennas and yields a worth- 
while economy in site, feeder runs and overall 
installation. 

Various support structures (masts and towers 
with or without halyard suspension) can be 
offered to suit particular system requirements 
and environmental conditions. 


TECHNICAL SPECIFICATION 

Frequency range: selected within the 
2—22MHz range 

Vswr: not greater than 2:1 over +3% fre- 
quency band 

Power rating: 24kW max 

Radiation pattern: omni-directional, low angle 
Windload 

(no ice) 160km/h (100mph) 

(12mm/Yin, radial ice) 125km/h (78mph) 
Input impedance: 500 unbalanced 

Feeder connection: /in (22mm) EIA flange 


» 
Y2 * 
NOMINAL 


Manufacturer: Marconi Communication Sys- 
tems Limited, Chemsford, Essex. 


3 46 CUT TO LENGTH TO SUIT 
OPERATIONAL FREQUENCY 
S4m (177-12 FT) TO 614m (20-14FT) 


R7000 antenna 


Horizontal Loop Antenna 


The portable and rapidly erected horizontal loop 
antenna is designed to overcome the skip dis- 
tance problem often encountered when using a 
transmitted power in the 10 to 100 watt range. It 
consists of a single horizontal wire in a square 
loop configuration supported by four two-piece 
fibreglass masts 1.83 metres (6ft) high and fed 
from one corner. This height provides good per- 
formance over the complete frequency range 
and has the added advantage of an extremely 
low profile. It is omni-directional and provides 
good matching characteristics to standard 50 
ohms impedance inputs. 

Skip distance problems are normally associ- 
ated with using a horizontally polarised half- 
wave dipole which radiates a relatively poor 
ground wave signal at the lower power levels. 
As the horizontal loop antenna acts as two 
half-wave dipoles fed in-phase it provides a 
number of outstanding advantages over both 
conventional horizontally polarised dipoles and 
inverted V antennas. 


Glassfibre Sectional Mast 
(Type MA 1381) 


The MA 1381 is a lightweight general-purpose 
field mast. It weighs 9.5kg (211b) and comprises 
eight spigot-joined ‘Vegan’ glassfibre sections 
each 990mm (3ft 3in) long and 38mm (1 Yin) in 
diameter, two sets of three terylene guys coded 
for day and night identification on light alloy 
winders, light alloy base plate, guy and base 
plate pegs. 


BCC540 HF Automatic Antenna 
Matching and Tuning Unit 


The BCC540 (100 watts pep) is an automatic 
antenna matching and tuning unit (aamtu) 
intended primarily for use in armoured or soft- 
skinned vehicles equipped with end-fed rod or 
whip antennas. It may be used over the 1.5 to 
30MHz frequency range and will tune a 
2.4-metre antenna over that range, achieving a 
vswr of better than 1.5 to 1 up to 20MHz and 
less than 2 to 1 from 20 to 30MHz. 

The BCC540 will also tune dipole antennas 
whose vswr does not exceed 3 to 1 at the 
operating frequency over the whole frequency 
range of 1.5 to 30MHz; the unit is fitted with a 
50-ohm coaxial socket on its rear panel for this 
purpose. End-fed rod or whip antennas are 
connected to the BCC540 by a high-voltage 


HF Wide-band Dipole Type 
WBDSM 312 


The WBDS series of wide-band dipoles has 
been developed as a portable version of the 
WBD series. 

The basic bandwidth of the WBDS antenna 
for omni-directional azimuth radiation is 4 to 1 
but if frequencies above this range are used the 
height of the antenna above the ground will be 
greater than one half wavelength. In addition 
the azimuth pattern becomes similar to that of a 
conventional half-wave dipole, which makes it 
suitable for long-distance point-to-point com- 
munications. The WBDS also has some verti- 
cally polarised radiation component, making it 
particularly suitable as a base station antenna 
for mobile links where it works into whip 
antenna. 

Various models of the WBDS are available 
covering most frequencies likely to be encoun- 
tered in short-range systems. The antenna is 
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Trials over many differing types of terrain 
throughout the world have proved that ground 
and sky wave communications of 16km (10 
miles) and reliable sky-wave propagation be- 
tween 16 and 80km (10 and 50 miles) are pos- 
sible. In one trial reliable communication was 
established between two stations little more 
than 1.6km (1 mile) apart and separated by a 
mountain chain 1500 metres (5000ft) high. Only 
high-angle sky-wave propagation can achieve 
such performance. 

In addition the horizontal loop can be used as 
a receiving antenna providing up to 6dB gain 
over a conventional dipole with considerable 
freedom from man-made static interference. 

The basic frequency range covers 2 to 
10MHz but with certain modifications success- 
ful transmission can be obtained up to 15MHz. 
As the antenna resonates at the 2nd, 3rd, 4th 
and 5th harmonics it is often convenient to 
operate at, say 7MHz during the day and switch 
to 3.5MHz at night without having to alter the 
antenna system. Bandwidth of a single loop can 
be increased by multi-looping. 


This mast includes extra long upper and 
lower guys which enable it to withstand the high 
loads imposed by long wire dipoles or end-fed 
antennas. 

The circular base plate has a semi-spherical 
stub enabling the mast to be erected truly verti- 
cally on sloping ground. Securing pins are pro- 
vided for the base plate. 

The mast can be used to support a vertical 
wire, sloping wire or inverted V antenna using 
the endless loop halyard which is part of the 
comprehensive kit. 


(ptfe insulated) terminal aiso on the rear panel. 

All tuning and matching functions are carried 
out automatically by sensing the antenna impe- 
dance at the required frequency and converting 
it to 50 ohms, the characteristic impedance of 
the coaxial input connection from the transmit- 
ter. No frequency setting, range switching or 
antenna impedance information is required, and 
no provision is made for manual operation. 

A radically new technique is used in the 
BCC540 to achieve rapid tuning over the wide 
tuning range of 1.5 to 30MHz. No motors, 
gearboxes or other mechanical parts are used, 
and the values of variable shunt and series 
reactive elements are adjusted in a number of 
discrete steps selected by relays. Binary logic 
is employed to control the relays from a custom 
designed P-MOS integrated circuit chip. 

Average tuning operations of the BCC540 


usually installed on a single tubular mast with 
the two halves of the array sloping down to the 
ground from the mast head. The WBDS can be 
supplied for use with transmitters with mean 
ouput powers of 150W, 1, 2 and 3 kW. The 
150W version is usually supplied against a 
receive only requirement. 


TECHNICAL SPECIFICATION 

Vswr: better than 2:1 

Input impedance: 500 unbalanced (750 to 
special order) 

Power capacity: receive/transmit 1, 2 and 3kW 
mean. Receive version can also be used for 
transmit with power up to 150W mean 
Efficiency: 50-80% 

Radiation angle: (depending on frequency) 
30-—90° 

Azimuth radiation: omni-directional over 4:1 
bandwidth 

Windload: (no ice) 160km/h (100mph) 
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The radiating element consists of a special 
pvc coated copper/terylene braid approximately 
3.4mm (0.133in) in diameter which combines 
the advantages of good conductivity, mechani- 
cal strength, lightweight and freedom from pre- 
cipitation static. It is manufactured to a global 
specification covering the —40 to +70°C range. 


TECHNICAL SPECIFICATION 

Frequency range: 2—10MHz (requirements up 
to 15MHz can be accommodated with non- 
standard kits) 

Bandwidth: (can be increased using multi-loop 
working) 7% of fundamental frequency 
Polarisation: horizontal 

Horizontal polar diagram: omni-directional at 
high radiation angles 

Input impedance: typically 50Q 

Vswr 

(3—10MHz) better than 1.5:1 

(2—3MHz) better than 2:1 


Manufacturer: Racal Antennas Limited, Hythe, 
Southampton, Hampshire SO4 6ZH. 


TECHNICAL SPECIFICATION 

Finish: metalwork anti-corrosive treatment, 
stove enamelled 

Colour: olive drab number 298 to BS381C 
Length: 1015mm (40in) 

Width: 125mm (5in) 

Depth: 200mm (8in) 

Weight: 9.5kg (211b) 

NATO stock number: Z1/5985—99—108-—0857 


Manufacturer: Racal Antennas Limited, Hythe, 
Southampton, Hampshire SO4 6ZH. 


aamtu are completed in 0.25 second, with max- 
imum tuning times of 0.75 second for the 
largest possible tuning excursions. 


TECHNICAL SPECIFICATION 
Temperature range 
(operating) —40 to +55°C 
(storage) —40 to +65°C 
Height: 210mm 

Width: 140mm 

Depth: 321mm 

Weight: 6kg 


OPERATIONAL SPECIFICATION 
Relevant clauses of British Defence Specifica- 
tion DEF 133 L3. 


Manufacturer: Racal-Tacticom Limited, Read- 
ing, Berkshire. 


Wide-band dipole from C & S Antennas 


Manufacturer: C & S Antennas Limited, 


Rochester, Kent. 
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End-Fed Dipole Type EDV 


The EDV has been a standard product of its 
manufacturer for many years and has been well 
tried and tested in the field. 

It provides omni-directional coverage in the 
70-174 MHz range, with a low angle of radia- 
tion and is suited for used with mobile radio 
installations offering robustness and reliability. 


Eddiscone VHF/UHF Antenna 
(DP111) 


The Eddiscone range of vhf/uhf antennas is 
suited to applications requiring well-defined 
gain, vswr, and bandwidth characteristics, 
including transmissions over a wide frequency 
range, field strength measurement, and general 
surveillance and monitoring over wide fre- 
quency ranges. 

The four main versions available cover 27 to 
870MHz with 75 or 50Q impedance, and spe- 
cial versions can be provided if required. Gain 
is unity +1dB compared with a_ half-wave 
dipole. 

The aerial is constructed from anodised 


Lightweight Telescopic Masts 
(MA716, MA715, and MA714) 


Racal Antennas’ telescopic masts are primarily 
for military use to support various types of 
antenna. They are light, reliable and simple to 
erect, even by one man. Tested under severe 
environmental conditions by the School of 
Signals Trial Squadron at Blandford, these 
masts are in service with the British Army. 

Made of high tensile aluminium alloy, the 
standard masts comprise eight sections to 
ensure a combination of minimum weight and 
retracted height with maximum strength. Each 
section is positively locked fully or partially 
extended by a specially designed friction clamp. 
This clamp is a particular feature of these masts 
and provides a positive self-adjusting and align- 
ing clamping force actuated by a lever which 
forms part of an over-centre toggle arrange- 
ment. The clamp system eliminates lateral 
movement between sections which prevents 
mechanical noise from wind resonance. 

The masts are thoroughly protected against 
corrosion and weather and are designed to 
withstand the extreme environmental require- 
ments of Defence Specification DEF 133. Each 
section of the mast is centralised by nylon 
guide seals which effectively prevent jamming 
by mud, dirt or ice. 

It is also possible to raise it pneumatically by 
using a light duty pumping system with an out- 
put air pressure of approximately 117kNm/2 


Conifan Antenna Type R5050 


The type R5050 Conifan series of designs has 
been developed to cater for short/medium- 
range (up to 400/600km), communications 
requirements and to be a portable or permanent 
fixture. 

The Conifan design consists basically of a 
multiple fan arrangement suspended from a 
single mast. The 3 and 10kW 500 transmitting 
versions are fed at the top via a balanced line 
from a matching transformer at the base of the 
mast. The 6000 10kW design (type R5054) has 
an extended 600Q transmission line for con- 
nection to the user’s feeder system. However, 
in the case of the 1kW and receiving versions 
the smaller matching unit can be fitted at the 
mast head and coaxial feed taken to near 
ground level terminating in a type N socket. 


Conifan antenna type R5050 
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TECHNICAL SPECIFICATION 
Frequency range: 70—174MHz 

Gain relative to half-wave dipole: unity 
Vswr: better than 2:1 

Polarisation: vertical 

Max input power: 150W 

Impedance: 500 

Bandwidth: nominal 12% 

Half-power beamwidth E plane: 42° 
Connection: N type jack mounted in base of 
antenna 


aluminium, with epoxy resin waterproof sealing. 
The construction is extremely rugged, and will 
withstand arduous conditions. 


TECHNICAL SPECIFICATION 


Construction: 38mm (1%in) diameter x 18 
SWG HT30WP polished seamless aluminium 


* tubing 


Insulator: pertinax machine section 
Weight 

(low band) 1.82kg (4lb) 

(mid band) 1.60kg (3.5lb) 

(high band) 1.05kg (2.3lb) 
Manufacturer: C & S Antennas Limited, 
Rochester, Kent. 


Cat 993 Cat 994 Cat 995 Cat 996 
Frequency (MHz) 27-100 100-230 230-500 470-870 
Vswr 2:1 (MHz) 35-100 100-230 230-500 470-870 
Vswr 3.5:1 (MHz) 27-35 - - = 
Power rating on transmit (W) 125 85 50 30 


Gain over half-wave dipole: unity +1dB for all 
category numbers 

Operating temperatures 

(feeder cable flexible) —30 to +70°C 

(feeder held rigid) —40°C 


(171|bflin?). The pump can be either manual-, 
battery- or mains-operated. 

The mast is normally supplied complete with 
an accessory kit including all the necessary 
equipment for field mounting. The kit also 
includes a base insulator assembly that is easily 
fixed to the base of the mast for use in conjunc- 
tion with vertical radiators. 

The 8-metre mast is designed to carry a sta- 
tic headload of 10kg, the 10-metre mast carries 
8.5kg and the 12-metre mast 7kg, all with a 
side load of 35kg acting at the mast head. 


TECHNICAL SPECIFICATION 

Number of sections: 8 

Diameters 

(top tube section) 32mm 

(base tube section) 74mm 

Antenna socket at top of mast: |SO standard, 
accepts spigot nominal 24mm diameter x 
120mm 

Antenna adapter: fits socket at top of mast 
and supports steel F rods to 4.9m max length. 
Downlead allows connection at base of mast 


MA716 MA715 
Height (extended) m: 8 10 
Height (closed) m: leo lBrAS 
Guy stake radius m: 5 6 
Wt (mast in case) kg: 10.2 11.6 
Wt (accessory kit) kg: 18.1 21 
NATO stock number (MA716) 5985-—99-— 
645-0001 
foe 


Manufacturer: Eddystone Radio Limited, Bir- 
mingham. 


Mast insulator: threaded spigot screws into 
bottom of mast allowing insulation from ground 
Head load capacity: 10kg (8m), 8.5kg (10m), 
7kg (12m) 

Side load: 35kg with mast stayed 

Tube sections: high tensile aluminium alloy, 
anodised to BS1615/AA25 and dyed olive drab 
Casting etc: LM 25 aluminium alloy, anodised 
and dyed olive drab 

Hardware: (nuts and bolts etc) plated and/or 
blackened 

Radius line, guys halyards: pre-stretched 
terylene, neutral grey 

Stakes: mild steel, welded, sheradised 

Base plate: mild steel, welded, stove enamel- 
led 

Base plate pins: mild steel, welded 

Carrying cases: webbing, olive drab 


Manufacturer: Racal Antennas Limited, Hythe, 
Southampton, Hampshire SO 6ZH. 


MA714 
12 
2 
7 
13 
21 


Various frequency ranges are possible 
depending on the height of the support mast. 
No dissipative terminating components are 
used in the antenna: the characteristic Conifan 
broad-band properties ensure very high radia- 
tion efficiency with a good vswr (better than 2 to 
1) throughout a very wide frequency range. 

The antenna can be operated outside this 
basic range where a vswr within about 2.5 to 1 
is acceptable. Additionally, the receiving types 
R5055 and R5056 can be used below the fun- 
damental design frequency of their transmitting 
counterparts, so that editions 03, based on a 
30-foot (9.15m) mast, would have an accept- 
able match (within a vswr of 3 to 1) down to a 
low frequency of 2MHz. 

Antennas of this type are in military use in 
many parts of the world. 


Manufacturer: Marconi Communications Sys- 
tems Limited, Chelmsford, Essex. 


Rhombic Antennas R4001 to R4012 


These are wide-band point-to-point antennas, 
for transmitting or receiving, with a high degree 
of directivity and gain. Gain is of the order of 12 
to 17dB at the If end and 21 to 25dB at the hf 
end of the frequency coverage, with respect to 
an isotropic source. A figure of 5dB for ground 
gain is included. The frequency range is approx- 
imately +40 per cent about the design fre- 
quency. 

Transmitting rhombics are supported from 
four lattice steel masts which vary in height 
from 24 metres (80 feet) to 49 metres (160 
feet) according to the frequency range of the 
antenna and the route distance. They are usu- 
ally of the 3-wire type and are designed to 
handle powers up to 30kW pep. Terminating 
resistances are incorporated, consisting of 
resistive transmission line using stainless-steel 
wire. 600Q twin-wire feeder is normally used to 
connect the antenna to the transmitter. 

The general-purpose receiving rhombic em- 
ploys four 30-metre (100 foot) masts to carry 
the single wire antenna which is transformer- 
coupled to the 750 coaxial feeder cable. The 
masts consist of an inner and an outer rhombic 


TECHNICAL SPECIFICATION 


Type Elevation Frequency 
No angle range (MHz) 
R4001 33—15° 3.5-8 
R4002 26—10° 3.5-8 
R4003 32=15° 5-12 
R4004 25-9° 5-12 
R4005 23-8° 5=12 
R4006 20—7° 9-12 
R4007 35=15° 8-16 
R4008 26-—10° 8-16 
R4009 2/—10° 12-28 
R4010 15—6° 12-24 
R4011 15—5° 12-28 
R4012 18—8° 12-28 


Manufacturer: Marconi Communication Sys- 
tems Limited, Chelmsford, Essex. 
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TECHNICAL SPECIFICATION 


Transportable (T) Frequency 
or Fixed (F) range MHz 
Transmitting Antennas 
R5050-01 T 1.5-12 
R5050-02 T 1.7-14 
R5050-03 T 2.3-18 
R5050-04 T 3.5—30 
R5051—-01 F 1.5-12 
R5051-02 F 1.7-14 
R5051—03 F 2.3-18 
R5051-04 F 3.5—30 
R5053-02 F 1.8-10 
R5054-02 F 2-12 
R5058-01 T 1.5-15 
R5058-02 T 4.5-22 
R5059-01 F 1.5-15 
R5059-02 F 45-22 
Receiving Antennas Frequency 
range MHz 
R5055-01 T 1.5—30 
R5055-02 T 2.0—30 
R5055-03 T 3.0—30 
R5056-01 F 1.5—30 
R5056—02 F 2.0-—30 
R5056—-03 F 3.0—30 


Brot 
Power handling Input 
capacity (mean) kW impedance () 

3 50 
3 50 
3 50 
3 50 
3 50 
3 50 
3 50 
3 50 
10 50 
10 600 
1 50 
1 50 
1 50 
1 50 

Output 

impedance ( 

50 or 75 

50 or 75 

50 or 75 

50 or 75 

50 or 75 

50 or 75 


Rhombic antenna R4001—R4012 


array supported by the same masts. The outer 
antenna covers the lower frequencies, eg 4 to 
8MHz or 5 to 12MHz and the inner the higher 


Length of 
Gain (ref. Height major axis 
isotropic) (dB) m (ft) m (ft) 

13-19 37 (120) 325 (1065) 
15-22 46 (150) 373 (1218) 
14-20 25 (80) 240 (790) 
15-20 37 (120) 195 (642) 
16-23 43 (140) 334 (1090) 
18-24 52 (170) 584 (1910) 
12-17 21 (70) 113 (372) 
15-20 25 (80) 177 (582) 
15-22 15 (60) 117 (384) 
19-23 25 (80) 180 (592) 
19-26 25 (80) 290 (954) 
17-24 25 (80) 194 (635) 


frequencies, eg 8 to 16MHz or 12 to 28MHz. 
An antenna of this type is in use with the Syrian 
Defence Ministry. 


Approx range 


km (miles) 
900-3600 (550-2250) 
1300-2300 (810-1450) 
and and 
2600—4600 (1600-2880) 
950—4000 (600—2500) 
1250-2400 (800—1500) 
and and 
2500-7000 (1600—4500) 
1400-2500 (850-1550) 
and >2700 (and >1700) 
1500-2700 (950-1700) 
and >3000 (and >1900) 
900-3600 (550-2250) 
1300-2300 (810—1450) 
and and 
2600—4600 (1600—2880) 
1200-4800 (750-3000) 
1800-2500 (1100-1550) 
and >3500 (and >2200) 
1800-2900 (1100-1200) 
and>3300 (and >2100) 
1650-2500 (1050-1550) 
and >3300 (and > 2100) 


aI3i2 
Clansman Mounted VHF Antennas 


A range of wide-band vhf antennas has been 
developed by:Plessey for use with vhf radio 
installations in military forward areas. The 
antennas available include a ground-mounted 
monopole, a ground spike antenna, a kit to 
convert the ground spike antenna to an ele- 
vated antenna and a directional inverted V 
antenna. Although designed as part of the Brit- 
ish Army’s range of radio equipments, these 
antennas may be used with any vhf radio in the 
30 to 76MHz band with an output of impedance 
of 50 ohms. 


Heavy Duty Ground-mounted 
Monopole 


The heavy duty ground-mounted monopole is a 
wide-band vertical polarised omni-directional 
antenna designed to be free-standing. Incon- 
spicuous and easily camouflaged, it is used in 
forward areas where, for tactical reasons an 
elevated antenna is unsuitable. 

The antenna is in the form of an inverted 
skeleton pyramid mounted on an optimum size 
ground plane. The elements forming the side of 
the pyramid are- made of drawn _ triangular 
cross-section aluminium. Hinges enable the 
structure to be folded. The tops of the elements 
and the centre post are joined together with 
insulated copper/terylene braid. The centre post 
of the structure is made of drawn aluminium 
tube. 

The ground plane is constructed of covered 
stainless steel mesh and is joined to the base 
of the pyramid by a moulded insulator, which 
also serves as protection for the co-axial socket 
at the base. 

Earthing spikes which can be driven into the 
ground to prevent the antenna from moving are 
provided for use in high winds. The antenna is 
relatively insensitive to nearby personnel or 
foliage and may therefore be camouflaged or 
hidden in undergrowth without loss of perfor- 
mance. 


TECHNICAL SPECIFICATION 
Frequency range: 30—76MHz 
Gain 

(30MHz) —4.5dB 

(76MHz) —1.5dB 

Vswr: <2:1 on 50Q feeder 
Power: 7OW matched with any 500 radio 
Diameter: 1.6m (63in) 

Height: 1.2m (48in) 
Dismantling—erecting time: <10s 
Height (folded): 1.575m (62in) 


Tropospheric Scatter Antennas 
R2050 and R2051 


The types R2050 (18-metre diameter) and 
R2051 (12-metre diameter) tropospheric scatter 


TECHNICAL SPECIFICATION 
Effective antenna diameter 
(for gain calculations) m (ft): 
Frequency range: 

Max antenna gain at mid- 
band (high efficiency feed 
horn) (dBi) 40 
Loss due to electric and 
magnetic plane beam ine- 
qualities and misalignment 

in practical feed horn (dB) 0.2 
Loss due to reflector sur- 

face. errors (3.2mm/0.125in 

still air) (dB) 0.1 
Mismatch and absorption 

losses in feed horn and dip- 

lexer (dB) 0.2 
Gain at midband (still air 
conditions) (dBi) 


12 (40) 
790—960MHz 
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Diameter (folded): 242mm (9.5in) 

Weight (including cables and carrying case): 
13kg (28.25lb) 

NATO stock number: 5820—99-620-—8494 


Ground Spike Antenna 


This is a very simple vertical rod antenna usable 
with any transmitter delivering a continuous 
output of up to 25 watts into a 50 ohm load, or 
70 watts with a duty cycle not exceeding 2 
minutes on and 18 minutes off. The assembly 
consists of a steel spike which is driven into the 
ground, and a matching unit on top of it into 
which\is slotted a 4-element rod antenna. 


TECHNICAL SPECIFICATION 

Frequency range: 30—76MHz covered by 3 
combinations of antenna 

(30-—53MHz) 4 sections 

(52—71MHz) 3 sections 

(70—76MHz) 2 sections 

Gain 

(30MHz) —7.5dB 

(76MHz) —6.5dB 

Vswr: 2:1 

Radiation pattern: omni-directional 

Antenna length: (4 elements) 2.4m (8ft) 
Weight (including feeder cables and case): 
1.7kg (3.75lb) 

NATO stock number: 6820—99—620—5850 


Conversion Kit: Ground Spike to 
Elevated Antenna 


A kit is available to enable the ground spike 
antenna to be used on a 5.4 metre mast for 
increased range. Three lengths of coaxial cable 
are provided to match the number of whip sec- 
tions used, and a mast-mounted inductor at the 
lower end of the cable connects the antenna as 
an end-fed dipole, thus producing the max- 
imum signal at the horizon. A 20-metre cable is 
also provided to connect the radio. 

This elevated antenna has no ground plane 
and is therefore inconspicuous and easily 
erected and dismantled through overhead tree 
cover. 


TECHNICAL SPECIFICATION 

Vswr: increased to 2.5:1, referred to 500 
Gain 
(Z0MHz) —3.5dB 

(76MHz) OdB 

Weight (including cables and case): 2.7kg (6lb) 
NATO stock number: 5985—99-—630-—6499 


antennas are designed for operation over the 
760 to 960MHz, 1.9 to 2.15GHz and. 2.35 to 
2.69GHz frequency bands. Both types are 
offset-fed, with long focal length and high- 


12 (40) 12 (40) 18 (60) 
1:9=2:15GHz 2.35—2:.69GHzZ 1.9=2,15GRz 
47.3 49.2 50.8 
0.2 0.2 0.2 
0.3 0.5 0.3 
0.2 0.2 0.2 
46.6 48.3 50.1 


Ground-mounted monopole 


Inverted V Antenna 


This is a wire antenna covering the 30 to 
76MHz frequency band without tuning. It con- 
sists of two lengths of flexible insulated wire 
37.2 metres (122 feet) long, a wide-band 
matching transformer and a terminating resistor. 
When erected one of the wires is supported at 
its mid-point at a height of 9 metres (30 feet) to 
form an inverted V. The other wire acts as a 
ground return. An insulated mast cap is pro- 
vided to fit the top of a mast 50mm (2in) in 
diameter. The advantages of this antenna are 
good directional properties and high gain with 
extreme simplicity. 


TECHNICAL SPECIFICATION 

Frequency range: 30—76MHz 

Gain 

(30MHz) +7.5dB 

(76MHz) +10dB 

Vswr: <2:1 referred to 50Q 

Base length (erected): 32.5m (107ft) 
Height: 9m (30ft) 

Weight (including connecting cables and case): 
approx 11kg (24lb) 

NATO stock number: 5820—99-—620-—7374 


Manufacturer: Plessey Avionics and Com- 
munications, Ilford, Essex. 


efficiency feed horns. At these frequencies they 
may either be installed in pairs, structurally 
joined, employing a common vertical support 
frame at the centre of the two and a common 


18 (60) 


2.35—2.69GHz 


52.7 


0.2 


support tower for the feed horns, or installed as 
separate structures, spaced apart, each with its 
own feed-horn support tower. 

Antennas of this type are in military use in 
Oman and South Africa. 


Manufacturer: Marconi Communication Sys- 
tems Limited, Chelmsford, Essex. 


Tropospheric scatter antenna 


MF Antenna Matching Unit 
(Type N7000) 


The Type N7000 antenna matching unit enables 
the NT203/1 and NT204 series transmitters to 
work into a wire antenna on mf. It is remotely 
tuned from the transmitter or transmitter drive 
unit. It is housed in a fully weatherproof 
welded-aluminium cabinet with a removable 
front panel, suitable for deck mounting. 

A fan circulates the air within the unit. In very 
low temperatures a thermostatically-controlled 
heater in the fan duct is brought into operation. 

The rf input cable and the multi-core control 
cables enter via cable glands in the base of the 
cabinet for which 230mm (Qin) clearance below 
the cabinet is required. 

The matching network of this unit comprises 
variable capacitive and inductive legs. The 


Log Periodic Antennas R1700 
Series 


The basic electrical design of these antennas 
has several advantages: a large part of the hf 
band may be covered using only one antenna, 


TECHNICAL SPECIFICATION 
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capacitive leg consists of fixed capacitors 
brought into circuit by a switch which is so 
arranged that the device performs the function 
of a wide-range stepped variable capacitor. The 
series inductive leg is formed by a variometer 
and either a loading inductance (for the lower 
frequencies) or a series capacitor (for the 
higher frequencies). The appropriate selection 
is made by the band switch. The variable ele- 
ments are motor-driven and the remote-control 
system can be used with either matching unit. 


TECHNICAL SPECIFICATION 
Frequency range: 240kHz — 3MHz 
Antenna impedance 

(resistive) 240—600kHz, 0.4—4 
600kHz — 3MHz, 4-25 

(nett capacitive) 300—1000pF 


while the shape of the beam and input impe- 
dance remains substantially the same over a 
wide bandwidth. Mast height and site area may 
be reduced for antennas in the upper part of the 
frequency range where wide frequency range is 
not required. The data table shows the standard 
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Rf power input: 500W 

Power supply: 100—115V or 200—250V, 50Hz 
or 60Hz, single-phase to control unit 

Height: 1.81m (5ft 11 %in) 

Width: 600mm (1ft 11%in) 

Depth: 640mm (2ft 1% in) 

Weight: 136kg (300Ib) 


OPERATIONAL SPECIFICATION 
Climatic, shock and vibration requirements: 
DEF 133 Class N2. 


Manufacturer: Marconi Communication Sys- 
tems Limited, Chelmsford, Essex. 


designs produced and their functional charac- 
teristics. The same basic curtain may be used 
for transmitting and receiving, except for the 
R1701 and R1707, which are for receiving only. 
Antennas of this type are in military use in Hong 
Kong, Mauritius and Algeria. 


R1700 R1701 R1702 R1703 R1704 R1705 R1706 R1707 
Basic frequency range (MHz) 2-24 2.8-28 4-28 4-28 6-28 6-28 4-28 2-24 
Directive gain (dB relative to isotropic 
above perfect ground) 12 14 14 14 14 5 12 12 
Polarisation horiz horiz horiz horiz horiz horiz vert horiz 
Power rating (max) (kW) 10 receive only 30 30 30 30 30 receive only 
Angle of fire (nominal) 42° 25° 25° 20° 25% ike 20° 60° 
Angle of half-power points (elevation) 22 and 64° 15 and 36° 15 and 36° 10and 30° 14 and 40° 55and18° 7 and 28° 32 and 84° 
Beamwidth between half-power 
points (azimuth) 8o° 70° 70° 70° 64° 50° 90° 100° 
Front/back ratio (dB) 10 13 is 18 11 20 14 is 
Mast height m (ft) 61 (200) 76 (250) 50 (165) 68 (225) 33 (110) 76 (250) 46 (150) 43 (140) 
Distance between masts m (ft) 92 (300) 108 (335) 76 (250) 101 (330) 70 (230) 71 (232) - 92 (300) 
Overall length of curtain (projected to 
ground) m (ft) 84 (276) 166 (544) 116(380) 171 (560) 126 (414) 137 (450) 70 (230) 94 (311) 
Headloading (160 km/h wind, no ice) 
(kgf) 815 1180 1090 1180 1180 1180 860 815 


Manufacturer: Marconi Communication Sys- 
tems Limited, Chelmsford, Essex. 
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Glassfibre Section Mast 
(Type MA 2231) 


The MA 2231 is a lightweight mast designed to 
match the new range of radio equipment com- 
ing into military service under the Clansman 
plan. It weights only 3.5kg (7Y2Ib) and com- 
prises six Vegen glassfibre tubes, colour-coded 
terylene guys, light alloy ground pegs and mast 
head adapter for F rods with 6.5 metres (21 
feet) pvc coated braided copper terylene down 
lead. 

Also included are two patent folding sand 


20 kW HF Test Load Type DL4 


The DL4 will meet the requirements for a test 
load to be used with transmitters with a mean 
power rating of up to 20kW over a 0.5 to 
28MHz frequency range. It is capable of dis- 
sipating 20 kW continuous power for an indefi- 
nite period. An interlock operated by the air 
stream flowing through the unit prevents the rf 
power from being applied unless the cooling 
fan is operating. Apart from requiring a power 
supply to operate the blower motor the DL4 is 
completely self-contained. 

Each unit is supplied with both an undercar- 


Marconipole HF Antenna 
Type R7070 


The Marconipole type R7070 is a vertically 
polarised broad-band hf antenna based on the 
sleeve dipole. To achieve the wide-band per- 
formance, the sleeve takes the form of a skirt 
spread out from the single support mast and 
the sloping wires have an exponential taper to 
give an ideal launching mode to low-angle 
waves. Such an arrangement also minimises 
reflections yielding good impedance and radia- 
tion characteristics over the entire hf band. 

The coaxial cable input is taken to the upper 
part of the antenna, overcoming a problem with 
the conventional monopole design where the 
base insulation may break down in storm condi- 
tions from splashing mud or flying debris. With 
the elevated feed the lower part of the mast is 
earthed so that accidental contact does not pre- 
sent the usual electrical hazard. 

A feature of the design is the simplified yet 
effective ground plane which is an essential 
part of any vertically polarised antenna. The 
earth radial system with the Marconipole is 
linked to the skirt wires avoiding clutter of earth 
wires near the mast base which hinders site 
access dnd maintenance. 

The support mast is made of hot dip galvan- 
ised lattice steel with an integral ladder. Parafil 
rope is used for the mast-stays with terylene 
rope for the antenna make-up ropes. The radiat- 
ing elements are prefabricated to keep site 
installation work to a minimum. Full use is made 
of stainless steel and modern corrosion-free 
materials to achieve long life and a high 
mechanical performance under adverse 
environmental conditions. An antenna of this 
type is in use at the Crimond Naval Station. 


TECHNICAL SPECIFICATION 
Frequency range: 1.6—30MHz 


Rod Antennas (Type F) 


These 50%2in (1833mm) tampered steel sec- 
tions with rolled threads screw together to form 
a 4-, 8-, 12- or 16-foot (1.2, 2.4, 3.6 or 4.8 
metre) whip and are fully interchangeable with 
the 39%in (1m) American MS 116-117 and 
118 series which can also be supplied. 

These are believed to be the most widely- 
used armoured fighting vehicle whips in pro- 
duction and are also used extensively in fixed 
stations. 
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anchors which give the extra hold required 
when using span antennas in soft sand. The 
golf bag type carrying case has a reinforced cap 
that can be used as a base plate on soft 
ground. 

While these masts are ideal for desert use 
they are equally suitable for general field use as 
support for sloping wire antennas or in pairs to 
support a centre-fed wire dipole (halyard pro- 
vided), for vertical radiator using the 6.5 metre 
down lead, or for a vertical radiator up to 9 
metres (30 feet) using F rods and the down 
lead. 


riage and brackets to mount the load on the 
wall. The undercarriage provides a convenient 
method of moving the unit around the transmit- 
ter hall for connection to each individual trans- 
mitter. Alternatively if the station has a large 
number of transmitters the unit is usually 
mounted on the wall and connected to the aer- 
ial exchange with coaxial cables. 


TECHNICAL SPECIFICATION 

Frequency range: 0.5—28MHz 

Vswr: (max) 1.3:1 

Power: (max) 20kW mean (continuous rating) 


Lge EXTENTO OG) 


EARTH SYSTEM 


R7070 antenna 


Gain 

(with perfect ground) 4.8—7.8dBi 
(with average ground) 2—3.6dBi 
Vswr: >2:1 

Polarisation: vertical 

Power handling: 30kW pep 


TECHNICAL SPECIFICATION 

HC chrome molybdenum steel tube 
(minimum tensile) 90 tsi (141 kg/mm2) 
(proof stress) 78 tsi (122 kg/mm?) 
copper plate, stove enamel olive drab 
NATO stock numbers 

Section 1 5820—99-949-—1166 
Section 2 5820—99-949-—0985 
Section 3 5820—99-949-0995 
Various mountings and accessories are avail- 
able: 


TECHNICAL SPECIFICATION 

Height: 160mm (6% in) 

Width: 110mm (4%in) 

Depth: 1010mm (40in) 

Weight: 3.5kg (7%lb) 

Finish: metal. Black nylon coated or stove 
enamelled 

Colour: olive drab number 298 to BS381C 


Manufacturer: Racal Antennas Limited, Hythe, 
Southampton, Hampshire SO4 6ZH. 


Impedance: 500 unbalanced 

Power requirements: 230—250V at 50Hz 
single phase 450W 

Ambient temperature: up to 50°C 

Humidity: up to 95% at 40°C 

Height: 1590mm (62.5in) 

Width: 690mm (27in) 

Depth: 1000mm (39.5in) 

Weight: 203kg (447.5lb) 

NATO stock number: 5985—99—531—3466 
Manufacturer: C & S Antennas Limited, 
Rochester, Kent. 


CO-AXIAL FEEDER INPUT 


Horizontal radiation: omni-directional 
Input impedance: 500 unbalanced 
Windload: 160km/h (100mph) 


Manufacturer: Marconi Communication Sys- 
tems Limited, Chelmsford, Essex. 


Case carrying: 5985—99—102-—3666 

Aerial base number 31: 5820—99—949-—3482 
Aeriel base number 28: 5820—99—949—0981 
Universal adapter: 5820—99-949-—1077 


Manufacturer: Racal Antennas Limited, Hythe, 
Southampton, Hampshire SO4 6ZH. 


Whip Antennas 


The Racal whip antennas are folding manpack 
and vehicle high tensile tubular steel units for a 
wide range of military uses. They are available 
in three types: with self-erecting, easy-entry rol- 
led and domed ends with multi-strand rubber 
cord spring, where the operator is required only 
to hold the bottom section and drop the remain- 
ing sections and the antenna snaps together 
ready for use; or with rolled and domed ends 
for easy erection with stainless steel retaining 
wire, or with plain-ended tubes with stainless 
steel retaining wire. 

Folding whip antennas are manufactured to 


Broad-band Antenna System 
Type 063 


The MSDS Broad-band Antenna Systems Type 
063 comprise a three-section whip antenna 
about 3.3 metres long and a special mounting 
base which together give instantaneous wide- 
band operation. The system is completely pas- 
sive and has no moving parts. 

Designed primarily for radio station UK/VRC 
353 it has a 20 to 76MHz bandwidth, a 100 watt 
power handling capability and a gain compar- 
able to that of a quarter wave monopole in the 
same situation. 

The whip is made of fibreglass and is very 
strong, but flexible enough to withstand the 
hostile environment of a mobile installation. 


TECHNICAL SPECIFICATION 

VEHICLE MOUNTED 

Frequency range: 30—76MHz instantaneous 
wide-band operation 

Gain: >1dB with respect to isotropic measured 
on a standard test site 

Polarisation: vertical 

Power rating: 100W continuous 

Directivity: omni-directional in the azimuthal 
plane 

Whip length assembled: 3.35m (3 sections) 
Weight overall: 1.13kg (2.5lb) 


VRA 549 400 Watt Automatic 
Antenna Matching and Tuning Unit 


Designed for use with the TA4034 hf linear 
amplifier, the VRA 549 automatic antenna 
matching and tuning unit will tune and match 
dipole whip antennas over the entire 2 to 30 
MHz frequency range. 

Tuning and matching are carried out automat- 
ically. No frequency setting, range switching or 
antenna impedance information is required. 
From initiation by the operator the unit will 
complete its tune cycle in a maximum of 1.5 
seconds (% second nominal). 

The techniques of fast tuning using relays are 


HF Antenna Matching Units 3770B 


Type 3770B Hf antenna matching unit enables 
transmitters to work into a 10.67 metres (35 
feet) hf whip antenna, such as the British 
Admiralty type AWF (M) or an antenna of similar 
impedance. 

The matching unit is remotely-tuned from the 
transmitter or transmitter drive unit and is 
housed in a fully weatherproof welded- 
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the specific requirements of the radio set manu- 
facturer or military design authority. Folded and 
extended lengths, number of sections and 
types of end-fitting can be varied to suit cus- 
tomers. Seven standard tube diameters cover 
most requirements and ensure the degree of 
taper necessary for satisfactory performance 
and appearance. 


TECHNICAL SPECIFICATION 

HC chrome molybdenum steel tube 
(34CrMo4): minimum tensile 75 tsi (118 
kg/mm?) 

Copper-plated, stove-enamelled olive drab col- 
our 298 to BS 381C 


Mounting base height: 100mm (4in) 
O/dia: 127mm (5in) 

Weight: 1.25kg (2.75lb) 
Temperature range 

(operating) —40 to +55°C 

(storage) —40 to +65°C 


ELEVATED 
Frequency range: 30—/76MHz instantaneous 
wide-band operation 

Gain over wing-mounted broad-band sys- 
tem 

(30MHz) 5dB 

(76MHz) 12dB 

Polarisation: vertical 

Power rating: 100W continuous 

Directivity: omni-directional in the azimuthal 
plane 

Peak to dip ratios of polar pattern: 2 dB max 
Length of whip: 3.3m 

Length of radials (3 off): 1m 

Radial elements set position: 27° from hori- 
zontal 


OPERATIONAL SPECIFICATION 
British Defence Specification DEF 133, L3 


Manufacturer: Marconi Space and Defence 
Systems Limited, Stanmore, Middlesex. 


similar to those used on the BCC 540, an alter- 
native 100 watt version. High efficiency is 
obtained throughout the frequency range, and 
no operator controls are required. 

The VRA 549 is housed in a sealed 
aluminium case designed to satisfy British milit- 
ary specifications and other relevant British 
standards. The case is internally desiccated and 
fitted with pressure retaining screws and two 
pressure plugs to enable it to be dried and 
resealed. 


Manufacturer: Racal-Tacticom Limited, Read- 
ing, Berkshire. 


VRA 549 antenna matching and tuning unit 


aluminium cabinet with a removable front panel 
suitable for deck mounting. 

A fan circulates air within the unit and in very 
low temperatures air is heated by a 
thermostatically-controlled heater in the fan 
duct. 

The rf input cable and the multi-core control 
cables enter via cable glands in the base of the 
cabinet for which 230mm (Qin) clearance below 
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Antennas: available from 4—14ft (1.2—4.26m) 
extended length 

NATO stock numbers: 

14ft (4.2m), 7 section version ZA.27098 


10ft (3.04m), 7 section version 5985— 
99-91 1—0960 
8ft (2.4m), 8 section version 5820- 


99—104—1523 and 5985—99—106—0480 


5ft 4in (1.6m), 5 section version 5985— 
99-103-7625 
4ft (1.2m), 5 section version 5820- 
99-117—4217 


Manufacturer: Racal Antennas Limited, Hythe, 
Southampton, Hampshire SO4 6ZH. 


Broad-band antenna system 063 


the cabinet is required. 

This is basically a reactance transformer. A 
broad-band transformer is used to transform 
from feeder impedance (50Q) up to approxi- 
mately 800Q at the input of the matching net- 
work. The capacity leg of the network is formed 
by a variable capacitor and fixed capacitive 
steps selected by a band switch. A continu- 
ously variable tuning inductance is used as the 


336 


series inductive leg. Series or parallel antenna 
capacitors are switched into the circuit, by the 
band switch, to allow for variation of antenna 
reactance. 

The variable capacitor, variable inductor and 
band switch are driven by 2in (5cm) splitfield, 
reversible dc motors, via suitable reduction 
gearing. 


TECHNICAL SPECIFICATION 

Frequency range: 1.5—25MHz 

Antenna impedance: to suit Admiralty 35ft 
(10.6m) whip antenna AWF or AWF (M) or 
antennas with similar impedance 


Model 246-2 Antenna 


The Model 246-2 Antenna consists of two 
separate broad-band dipoles for the 225 to 
400MHz range. The two dipoles are fed 
separately through connectors in the antenna 
base and are electronically isolated by 
approximately 40dB to facilitate the use of 
separate Rx, Tx systems with close frequency 
separation. 

The top dipole is used for reception and the 
lower dipole for transmission. Low noise con- 
struction techniques are employed to minimise 
intermodulation generation. 

The antenna is ruggedly constructed and is 
protected by a fibreglass radome against all 
weather conditions. The radome also provides 
mechanical support for the antenna structure. 

It can be pressurised, if required. In cases 
where the radome is not pressurised, a drain 
plug is fitted to the base of the antenna. 


Tunable Antenna Filter Coupler 
Type 2/AM3/225-400/T/100 


The filter coupler is designed for common 
antenna operation in the v/uhf frequency band. 
The single channel filter consists of three silver- 
plated, cascade connected, quarter- 
wavelength coaxial cavities, conforming to milit- 
ary standards and requirements. When used in 
conjunction with a receiver, the front and selec- 
tivity is improved to provide 60dB of isolation at 
+1% frequency separations. In conjunction with 
a transmitter, the broad-band noise is reduced 
in a similar manner. The filters are designed to 
be used separately as a single channel, or as 
one channel ina multi-coupler system. A special 


Tunable Antenna Filter Coupler 
Type 2/AA3/225-400/T/100 


The basic design of the automatic version of the 
filter and the electrical specification are exactly 
the same as the manual model type 2/AM3/ 
225-400/T/100. 

In addition, the frequency control assembly is 


HF Notches Types AN6, ANS and 
AN13 


These suppressed hf notches for high perfor- 
mance aircraft replace the external wires and 
other fittings sometimes used as hf radiators. 
Current production units cover HS125, type 
AN6, Buccaneer, type AN9 (silent tune), and 


Mobile HF Antenna System 


This loop-type antenna system is much larger 
and more efficient than previous systems. It 
operates on the same principle as a notch 
antenna but can be mounted suppressed or 
external. It is designed for general use with all 


ANTENNAS AND MASTS/UK 


Rf power input 

(above 4MHz) 1kW mean power fsk 

1kW mean power cw 

1kW peak power two-tone 
750W mean power fsk 

1kW mean power cw 

1kW peak power two-tone 
400W mean power fsk 
600W mean power cw 
800W mean power two-tone 
360W mean power fsk 
500W mean power cw 
7OOW mean power two-tone 


(3—4MHz) 


(2—3MHz) 


(1.5-2MHz) 


In conjunction with the manual and automatic 
filters designed to form the complete system, up 
to twelve transmitters and twelve receivers can 
be operated simultaneously using one type 
246-2 antenna. 


TECHNICAL SPECIFICATION 

Frequency range: 225-400 MHz 

Vswr: 2:1 max (each dipole) 

Gain relative to /2-wave dipole (approx): unity 
(each dipole) 

Polarisation: vertical 

Horizontal (azimuth patt): circular within +1 dB 
Vertical (elevation): %-power beamwidth 
approx 60—90° each dipole 

Nominal impedance: 50 (each dipole) 
Power rating 

(lower dipole) 2kW average 

(upper dipole) 1kW average 


variable coupling device incorporated in the 
output cavity enables up to twelve filters to be 
connected to the same antenna, with no match- 
ing problems. 


TECHNICAL SPECIFICATION 

Frequency range: 225-400 MHz 

Insertion loss: 2dB max (single channel) 
Bandwidth: +100kHz at +0.5dB 

Vswr: at resonance of a single channel 1.8:1 
max (typically 1.5:1 or better) when terminated 
in 500 

Temperature range 

(operating) 0 to 50°C continuous operation 
(storage) —30 to +70°C 

Frequency resetability: +0.05 MHz approx on 
logging dial 


arranged to provide drive to the cavities, the 
coupling control mechanism is arranged to 
provide drive to the T coupler and an electronic 
pack is fitted which determines the positions the 
mechanisms will adopt. 

Up to 20 channels (frequencies) may be 
programmed into the electronic pack, together 
with the related T coupler positions. Selected 


Jaguar type AN13 (silent tune). 

The units consist of low loss variable vacuum 
capacitors and matching systems. They are 
designed to couple a 50 ohm _ transmit- 
ter/receiver to the airframe which then acts as 
the antenna. Power handling covers 50 to 400 
watts. The vswr is typically 1.3 to 1 and most of 


types of vehicle: aircraft, helicopters, land vehi- 
cle, etc. Its tune time is typically two seconds 
and its system parameters are similar to those 
of notches, ie frequency range 1.5 to 30MHz, 


Permissible ssb (Speech circuit) peak power, 
1kW all frequencies. 

Power supply: 115—230V, 50--60Hz, single- 
phase to control unit 

Height: 1.22m (4ft 2in) 

Width: 600mm (1ft 10%in) 

Depth: 630mm (2ft Yin) 

Weight: 114kg (246lb) 


Manufacturer: Marconi Communication Sys- 
tems Limited, Chelmsford, Essex. 


Overall height: 10ft (approx) 3.05m 
Diameter 

(main body) 9in (229mm) 

(fixing flange) 13% in (348mm) 

Weight: approx 130!b (59kg) 

Design wind velocity 

(with 1in 12mm ice) 120mph (193km/h) 
Pressurisation: (if required) 15lb psi (1.05kg/ 
cm?) 

Base mounting holes: %in (22mm) diameter 
on 11% in (298.5cm) ped 

Mounting: antenna can be bolted direct on to 
flat metal plate 


Manufacturer: Airtech Limited, Haddenham, 
Bucks. 


Input and output impedance: 50 © nominal 
Power: 100W average power 
Depth excluding handles: 
(635mm) 

Width 

(excluding mounting brackets) approx 20in 
(508mm) 

(including mounting brackets) approx 23.6in 
(600 mm) 

Height: approx 7.25in (184mm) 

Weight: max 831b (37.5kg) 

Mounting: chassis mounting-slides 


approx 25in 


Manufacturer: Airtech Limited, Haddenham, 
Buckinghamshire. 


channels can be changed either locally or 
remotely, or slaved to any associated transmitter 
or receiver. Provision has also been made for 
manual tuning without interfering with the 20 
preset channels. 


Manufacturer: Airtech Limited, Haddenham, 
Buckinghamshire. 


the systems have a transmitter trip circuit which 
operates if the vswr exceeds 2 to 1. Frequency 
coverage depends on the installation geometry 
but is usually capable of covering 2 to 30MHz. 


Manufacturer: 
Group, Bristol. 


British Aerospace Dynamics 


power handling 50 to 400 watts and vswr typi- 
cally 1.3 to 1. 

Manufacturer: 
Group, Bristol. 


British Aerospace Dynamics 


Polemast Antenna Type AJK 


The Polemast Antenna System, Type AJK, con- 
sists of two separate, but similar uhf antennas 
mounted co-linearly around a single vertical 
steel tube, and designed for fitting to the mast- 
head of a naval vessel. 

One antenna is used for transmission and the 
other for reception, and any number of signals 
can be handled simultaneously within the 225 to 
400 MHz frequency range. 

Polemasts replace the multiplicity of uhf 
antennas usually found on naval ships and by 
placing the antennas in an elevated position, 
greater range and reliability of signal, and free- 
dom from the screening effect of the ship’s 
superstructure are possible. Furthermore the 
level of ship-generated interference is consid- 
erably reduced. 

The antennas and supporting structure are 
robust and designed to withstand the mechani- 
cal stresses encountered at sea, and are fully 
protected against the effects of weather and 
corrosion. 

The Polemast AJK was designed by the 
Ministry of Defence (Navy) and are fitted to the 
latest fighting ships of the Royal Navy. 

Each antenna consists of four dipole arrays in 
the form of flat curved plates fitted concentrically 
around a cylindrical reflector, which is itself 
wrapped around the polemast. The dipoles are 
made of copper sheet and are supported by 
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radial fins. A dipole aspect ratio near unity 
permits broad-band and fixed quarter-wave 
matching stubs shunted across each pair of 
radiators ensure a vswr of better than 2 to 1 over 
the band. 

The reflector and fins are made from glass- 
reinforced plastic with the reflecting surface 
being provided by a layer of expanded 
aluminium. Each antenna assembly is fitted with 
end covers, and the whole unit is enclosed 
within a glass-reinforced plastic skin giving 
complete environmental protection. 

The two antennas are separated by 2 metres 
with an isolating disc placed midway between; 
this gives a minimum of 40dB isolation. 

Any number of signals within the band can be 
handled simultaneously by using suitable 
isolators and multi-couplers to terminate the 
feeders. Intermodulation of signals within the 
antenna elements has been minimised by the 
careful selection of materials and finished to 
ensure optimum linearity.. 

The impedance of each dipole is 50 ohms and 
the feeders for each group of four are paralleled 
in a junction box where they present a total 
impedance of 12.50hms. This is transferred 
back to 50ohms using a three-stage coaxial 
Tschebycheff impedance transformer to match 
into the coaxial feeder. This feeder is an air- 
spaced coaxial cable with the inter-conductor 
supported by a helical membrane made of ptfe. 
The whole is charged with dry air at a pressure of 
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0.7 kg per cm?. 

An hf/df array can be installed on the top 
flange of the Polemast and the provision can be 
made for taking the necessary cables internally 
down the Polemast tube. 


TECHNICAL SPECIFICATION 

Frequency range: 225-400 MHz 

Gain: unity relative to half-wave dipole 
Polarisation: vertical 

Azimuth pattern: omni-directional within +2dB 
Vertical pattern: approx that of dipole 

Input impedance: 50 © nominal 

Vswr: 2:1 max each antenna 

Isolation between transmitter and receiver 
antennas: 40dB minimum 

Rf power input 

(pep) 30kW 

(mean) 1kW 

Height overall: 6m nominal 

Diameter of supporting mast: 270mm 
Weight, complete: 686kg nominal 

Max windload: 177 km/h with 25mm ice cover- 
ing 

Mounting: fits into tapered support tube, 
retained by mounting flange 

Pressurisation: feeders pressurised to 0.7kg 
per cm? 


Manufacturer: G & E Bradley Limited, London 
NW10 1RR. 


UNITED STATES OF AMERICA 


Manpack UHF Whip Antenna 
CA-118 


The CA-118 uhf manpack whip antenna is 
designed for use with any uhf radio set operating 
in the 240 to 318 MHz range. Since this antenna 
is completely self-contained, it does not need a 
radio case for a ground-plane. The CA-118's 
flexible base allows the antenna’s pattern to be 
directed by pointing the antenna in any direc- 
tion. It was developed as part of the AN/PSC-1 
satellite uhf radio set program. 

The CA-118 is a centre-fed whip and does not 
require an antenna coupler. It has a vswr of 1.5 
to 1 and an efficiency typically better than that of 
a base-fed antenna. 

A broad-band base choke isolates the 
antenna’s currents from the operator and man- 
pack case. This reduces the antenna’s sensitiv- 
ity to the operator position and improves the 
pattern characteristics. The antenna provides a 
vertically-elevated, polarised dipole antenna 
radiation pattern. 

The CA-118 is environmentally qualified for 
tactical operations. In addition to a_ self- 
supporting base, internal antenna choke parts 
are reinforced by fibreglass tubing and encap- 
sulated in polyurethane foam. The input connec- 
tor mates with a stand bnc panel jack and is 
secured by a special adapter retainer. 

Signal strength will vary, depending on the 
sensitivity of an individual uhf receiver. Gain is 
—1dB relative to a linear isotropic antenna. 


TECHNICAL SPECIFICATION 
Frequency range: 240-318MHz 
Gain (relative to linear isotropic): —1dB 


Helical Antenna AS-3241()/PSC-1 


The AS-3241()/PSC-1 helical antenna is used for 
tactical uhf satellite communications. It is part of 
the AN/PSC-1 manpack satellite radio system. 

It is capable of handling up to 250 watts, and 
operates between 240 and 318MHz. It is 
rugged, light and simple. It weights only 5 


Pattern: standard dipole 

Vswr (at 50): 1.5:1 max 

Power handling: 10W 

Length (including 6.5in/16.5cm flex base) 27in 
(68.6cm) 

Diameter 

whip upper 18in (45.7cm) 

(tapered) ¥%-% in (0.95 to 0.64cm) 

(choke and flex base) %in (2.2cm) 
Orientation: self-supporting in any position in 
upper hemisphere 

Temperature range 

(operating) —25 to + 125°F (—32 to +52°C) plus 
solar radiation at 360 Btu/h/ft? (1135W/m?) 
(storage) —70 to +165°F (—57 to +74°C) 
Relative humidity: 100% ovér —70 to +85°F 
(—57 to +29°C) 

Elevation 

(operating) up to 10,000ft (3048m) 

(storage) up to 50,000ft (15,240 m) 


OPERATIONAL SPECIFICATION 

Vibration: MIL-STD-810B Test Method 514.1 
Bounce: Will withstand the shock encountered 
in servicing and will not be damaged when 
allowed to fall on any face when pivoted about 
any corner 

Per MIL-STD-810B, Method 516.1 Procedure V 
Orientation: The equipment will operate in any 
physical orientation 

Salt atmosphere: salt atmosphere will not cause 
visible corrosion 

Per MIL-STD-810B, Method 509, Procedure 1. 


Manufacturer: Cincinnati Electronics Corpora- 
tion, Cincinnati, Ohio. 


pounds (2.3kg) and is environmentally qualified 
to US military specifications. 

The antenna can be erected by one man 
under adverse conditions in less than three 
minutes without special tools. The ability to point 
the antenna accurately (azimuth and elevation) 


CA-118 antenna attached to AN/PSC-1 man- 
pack. 


is built into the tripod. 

It consists of only two sub-assemblies: the 
tripod and the antenna. All sub-assembly parts 
are held captive, eliminating the possibility of 
lost parts. Both sub-assemblies are collapsible 
for compact stowage in acanvas carrying case. 
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TECHNICAL SPECIFICATION 

Frequency range: 240-318 MHz 

Gain (relative to circular polarised isotropic): 
6dB minimum 

Polarisation: right-hand circular 

Input vswr (referred to 50): 1.5:1 max 

Side and back lobes (relative to beam peak): 
—10dB max 

Power handling capability: 250W average cw 
power 

Weight 

(antenna sub-assembly) 2b (0.9kg) 

(tripod sub-assembly) 3lb (1.4kg) 

(carrying bag) 0.5lb (0.2kg) 

Stowed size 

Length: 15in (88cm) 

Width: 13in (83cm) 

Depth: 4in (10cm) 

Pointing 

(elevation travel) —3 to +93° 

(position accuracy) +3° 

(azimuth travel) >+180° 

(position accuracy) +3° 

Temperature range 

(operating) —25 to +125°F (—32 to +52°C) plus 
solar radiation at a rate of 360Btu/h/ft? 
(1135.65 W/m?) 

(storage) —70 to +165°F (—57 to +74°C) 
Relative humidity 

(at 120°F/+59°C) 5% 

(at —70 to +85°F/—57 to +29°C) up to 100% 
Elevation 

(operating) up to 10,000ft (3048 m) 

(storage) up to 50,000ft (15,240 m) 


OPERATIONAL SPECIFICATION 

Vibration: MIL-STD-810B Test Method 514.1 
Bounce: Will withstand the shock encountered 
in servicing and will not be damaged when 
allowed to fall on any face when pivoted about 
any corner. 

Per MIL-STD-810B Method 516.1 Procedure V 
Salt atmosphere: Salt atmosphere will not cause AS-3241()/PSC-1 helical antenna 
visible corrosion Per MIL-STD-810B, Method ra 

509, Procedure 1 

Fungus: Exposure to tropical climate will not 
cause fungus growth on internal or external 
surfaces. 


- ie 


Manufacturer: Cincinnati Electronics 
Corporation, Cincinnati, Ohio. 


AS-3241()/PSC-1 antenna operating with AN/ 
PSC-1 manpack 


VHF Centre-fed Manpack Whip 
Antenna CA-121 


The CA-121 is a short, 4 foot (1.2 metre), small 
diameter, two-section antenna for use on man- 
pack transceivers operating in the 30 to 88 MHz 
range. 

Basic radiation efficiency of this centre-fed 
whip is 2dB better than base-fed antennas of 
similar length over the 30 to 50MHz portion of 
the vhf/fm band, and comparable with the base- 
fed from 50 to 88 MHz. Overall efficiency (includ- 
ing mismatch loss) is enhanced by the nearly 
constant impedance characteristic under vary- 
ing field operating conditions. Vswr is 3 to 1 or 
better regardless of operator proximity and 
position. 

The antenna has a vswr better than 3 to 1 
when using six sub-bands or less depending 
upon the radio case configuration. Each sub- 
band incorporates a fixed tuned matching net- 
work with both automatic and manual network 
selection. 

The lower section is made of stainless steel 
tubing with a screw connector to mate with the 
radio. Flexible steel tubing at the base permits a 
90° bend for prone position in heavy foliage, etc. 

The tapered flexible top section is removable 


Rotatable Log Periodic Antenna 
Model 2731 


The Model 2731 Rotatable Log Periodic 
Antenna has the same basic design as the 
model 2004 general purpose rotatable but its 
greater frequency bandwidth and higher power 
handling capability making it suitable for alarger 
number of applications 


TECHNICAL SPECIFICATION 
Frequency range: 4—-30MHz 
receive only) 

Polarisation: horizontal 

Gain (4-30 MHz): 10dBi (nominal) 
Directional gain (2-4 MHz): 7dB 
Front-to-back ratio: 14dB (nominal) 


(2-30 MHz 


| 


Portable Discone Antenna Model 
4213 


The V-4213 is a transportable, man-packed, 
omni-directional base station antenna for milit- 
ary broad-band vhf communications in the field. 

The antenna system can be quickly erected 
by two people in less than 10 minutes. 

The mast system included provides for an 
erection height of 30 feet (9.14 metres) above 
ground in 3 foot (0.91 metre) increments for the 
best electrical performance. 

The system is rugged and lightweight so that it 
is suited for tactical military uses. 

It gives continuous coverage across the 30 to 
88MHz frequency range without need for 
electro-mechanical adjustments. 


TECHNICAL SPECIFICATION 

Frequency range: 30-88 MHz 

Erection time: 2 men; 10 minutes 

Element connections: captivated snap-in soc- 
kets 

Mast sections: mechanically indexed snap- 
lock 
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and can be curled into a loop without permanent 
deformation. The small diameter of the upper 31 
inch (78.7cm) section of 0.1 inch (2.5mm) 
maximum, makes it difficult to detect visually 
beyond 75 metres. 


TECHNICAL SPECIFICATION 
Frequency range: 30-88 MHz 
Typical matching network bands 
30-33 MHz 

33-36 MHz 

36-41 MHz 

41-47MHz 

47-55 MHz 

55-88 MHz 

Power capability: 20W 

Length 

(overall assembled) 48in (121.9cm) 
(tip section) 31in (78.7cm) 

(base section) 17in (43cm) 
Diameter 

(flexible tubing) 0.45in (11.4mm) 
(rigid tubing) 0.19in (4.8mm) 

(tip section rod tapered) 0.1-0.04in (2.5— 
1.0mm) 


Manufacturer: Cincinnati Electronics Corpora- 
tion, Cincinnati, Ohio. 


Azimuth beamwidth: 70° (nominal) between 
half-power points 

Cross polarisation: 20 dB (nominal) 

Input impedance: 500, coaxial 

Vswr (WRT 50): 2:1 max 

Tower height: 100 ft (30.48m) 

Rotation: 360° 

Windload 

(no ice) 140mph (225km/h) 

(Ysin/6.35mm radial ice) 100mph (161 km/h) 
Power handling capability 

receive 

(transmit, average) 1, 10, 25kW 

(transmit, pep) 2, 20, 50kW 

Manufacturer: Menio 
Park, California. 


Granger Associates, 


Windload 

(no ice) 6Omph 

(% in/6.35mm radial ice) 50mph 
Erected mast height: 30ft (9.14m) 
Cone dimensions 

(height) 99in (2.51 m) 

(width) 105in (2.66 m) 

Power rating 

(continuous) 500 W 

(pep) 1,000W 

Vertical polarisation: uhf 

Input impedance: 50 unbalanced 
Vswr: 3:1 max 

Radiation characteristics 
(pattern) omni-directional 
(circularity) +¥2dB 

Height: 11 in (27.94cm) 

Width: 13in (33.02cm) 

Length: 51 in (129.54cm) 

Weight: 39!b (17.69kg) 


Manufacturer: Hy-Gain Electronics, Lincoln, 
Nebraska. 


HF Mobile Antennas Models 257 


The Model 257 series of military hf mobile 
antennas cover the 2.5 to 30MHz frequency 
range. The antenna consists of a mast used in 
conjunction with interchangeable and tunable 
coil and tip rod units for instant change of 


frequency. 

The mast is a solid ¥inch (15.87 mm) diame- 
ter aluminium rod equipped with a swivel base 
(with a %-24 stud) and a fold-over hinge. The 
hinge has a shake-proof sleeve clutch that locks 
the antenna erect in use, and gives easy access 
to the coil and tip rod units. 


MASTS 


CA-121 whip antenna. 
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Tip rods are drawn 17-7 ph stainless steel and 
adjust to all frequencies. Loading coils are 
precision-wound on epoxy fibreglass cores, 
encased in epoxy fibreglass and encapsulated 
in a special plastic sealant. Coil end caps are 
chrome-plated brass. 

High Q stable inductance handles 500watts 
of rf and at resonance presents 500hms impe- 
dance for the coaxial feedline. 

A fold-over hinge near one end of the mast 
varies the height for different mounting posi- 
tions. 


Manufacturer: Hy-Gain Electronics, Lincoln, 
Nebraska. 


Model 257 Antenna 


UHF Antenna 473B-1 


The 437B-1 is atwo-dipole, vertically-polarised, 
uhf antenna for ground-to-air communication. 
The antenna operates in the 225 to 400MHz 
range with avswr of less than 2 to 1, again of 4 to 
5dB over isotropic, and 1 kW peak power capac- 
ity. 

The 437B-1 provides long-range uhf propaga- 
tion for use at transportable or fixed station sites. 
The antenna’s rigid construction and compact- 
ness make it suitable for installation in open or 
unsheltered areas. The antenna is base-fed with 
50-ohm, input impedance and may be installed 
on a vertical tower or existing structure, using a 
2-inch (5.08cm) pipe mounting. 


HF Log-Periodic Antennas Series 
1703 


Series 1703 antennas transmit and receive on hf 
over a range of between 750 and 4000 miles 
(1200 to 6500km). Antenna gainis concentrated 
at the best elevation angles for circuits of this 
length, and the angle remains virtually the same 
regardless of the communications frequency 
used. The 4 to 32MHz range of the largest 
antenna encompasses all frequencies required 
on nearly any long-haul circuit, while circuits 
which do not require the full 4 to 32MHz range 
can be supplied with a smaller, more economi- 
cal antenna with low-end coverage to 4.6, 5.4, or 
6.5MHz. 

Used to transmit, series 1703 antennas will 
handle up to 20kW average power and 40kW 


Steerable Log-Periodic Antenna 
Arrays Series 757 and 779 


These two series of high-gain log-periodic 
antennas provide 360° azimuthal coverage for 
steerable long-haul performance in the 3 to 
30 MHz range. Standard models are available in 
various frequency ranges for airport, ship-to- 
shore, and secure communications and for 
signal monitoring, ionospheric sounder trans- 
mission or reception and general-purpose hf 
radio communications. In airport communica- 
tions, they are often used in conjunction with a 
compact, omni-directional antenna. 

Every array provides a minimum of four 
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TECHNICAL SPECIFICATION 
Frequency range: 225-400 MHz 
Polarisation: vertical 
Impedance: 500 

Vswr: <2:1 

Power: 1kW 

Radiation patterns 

(horizontal) omni-directional 
(vertical) 50° (at 225MHz, typical) 
30° (at 400 MHz, typical) 

Gain 

(at 225MHz) 4dB 

(at 400 MHz) 5dB 

Windloads 

(no ice) 125mph (201-km/h) 

(with Yzin/1.27cm radial ice) 80mph (129km/h) 


peak power with a vswr no greater than 2 to 1 at 
any frequency within specified range. Used to 
receive, the antennas screen out a great deal of 
interference by low sensitivity to off-path signals, 
at least 15.5 dB down in all directions outside the 
main radiation lobe. 

The antennas are suited for point-to-point or 
sector coverage service at long distances. The 
maximum distance over which satisfactory per- 
formance may be expected depends on trans- 
mitter power, propagation conditions, local 
noise level at the receiver site and the required 
signal-to-noise ratio at the receiver. Under typi- 
cal conditions the effective range is approxi- 
mately 1200 miles (1950km) (via the 1-hop F 
mode at a 12° take-off angle) over average soil 
and approximately 2000 miles (8200 km) (via the 
1-hop F mode at a 3° take-off angle) over sea or 
equipped with a ground screen. Greater ranges 


transmit/receive operations with a free choice of 
sector coverage. Four models with receive-only 
functions are offered in these series and each 
antenna system can handle numerous stations 
when g/a multi-couplers are used. 

The series consists of four vertically-polarised 
log-periodic antenna curtains. Each curtain 
which operates independently of the other three 
is supported by a common central tower and 
radiates a rosette pattern of overlapping sectors 
for full coverage in the azimuthal plane. 


TECHNICAL SPECIFICATION 
Polarisation: vertical 
Vswr: 2:1 nominal 


Moisture: moisture proof 

Salt spray: salt spray resistant 
Radome protectant: white epoxy paint 
Connector: type N 

Diameter: 5in (12.7cm) 

Height: 54in (137.16cm) 

Weight: 25lb (11.34kg) 


Manufacturer: Rockwell International, Collins 
Telecommunications Products Division, Cedar 
Rapids, lowa. 


are possible using the 2-hop F mode. 


TECHNICAL SPECIFICATION 

Polarisation: vertical 

Gain relative to isotropic: 11 dB nominal over 
perfect ground 

Azimuth-plane beamwidth: 126° +20° 
Elevation plane radiation patterns (angle of 
max gain): 0° over perfect ground 

(upper half-power points) 25.5° +1.5° over per- 
fect ground 

Front-to-back ratio: 15.5dB or better 

Level of largest side or back lobe relative to 
main lobe: —15.5dB or lower 

Vswr: 2:1 max 

Windload: 100mph (160km/h) 

Manufacturer: Menio 
Park, California. 


Granger Associates, 


Gain 

(757 series) 11dB nominal 
(779 series) 11dB nominal 
Azimuth beamwidth 

(757 series) 110° nominal 
(779 series) 125° nominal 
Elevation beamwidth 
(757 series) 30° nominal 
(779 series) 22° nominal 
Manufacturer: Menio 
Park, California. 


Granger Associates, 


HF Log-Periodic Antenna Series 
747F 


747F series is a horizontally-polarised antenna 
system that operates over the 2 to 30MHz 
frequency range. Series 747F antennas which 
cover the 4 to 30 MHz frequency range are used 
iN point-to-point circuits and for shore-to-ship 
and ground-to-air communications. 

Optimum take-off angles built into the 747F 
vary in a predetermined manner with frequency. 
At 4MHz, for example, the take-off angle is 
approximately 50° at 30MHz, it decreases to 
27°. This permits one-hop transmissions over 
distances from 400 miles (650km) at 4MHz to 
approximately 900 miles (1450km) at 30MHz. 

Maximum vswr of the 747F is 2.1 to 1. This 
antenna is available in eight versions (high and 
low power combinations and a receive-only 
model) to fit most communications needs. 


Broad-band FM Antenna FM 10— 
322-2 


The Model FM 10-322-2 is derived from the 
Model FM 10-207-2, the only difference is that 
the AS 1703 whip is swept back at a 45° angle, 
enabling it to be mounted where vertical clear- 
ance is constrained for example on the bottom of 
the tail boom of a helicopter. The polarisation 


Rotatable Log Periodic Antenna 
Model 5006 


The model 5006 rotatable log periodic antenna 
systems includes a twin tower support config- 
uration with rotating mast between the two 
support structures and pivoted rotator with rot- 
ary joint at the base between the two towers. This 
is a complete antenna system with remote 
controls, all guys, anchors and _ installation 
hardware. 

This system provides short-, medium- and 
long-range service over the 6 to 40MHz fre- 
quency range. Full 360° continuous rotation is 
provided by a coaxial rotary joint. 

An area of 0.31 acres is required and it is 


Elliptically Polarised Broad-band 
HF Antenna Series 2001 


The 2001 series antenna is a broad-band 
antenna for short to medium range com- 
munications. It operates in the 2 to 30MHz 
frequency range. 

The use of elliptical polarisation avoids deep 
fading due to polarisation nulls caused by 
ionospheric rotation of the electric field. 

It maintains a continuity of elevation plane 
pattern at all frequencies and gives reliable 
continuous coverage over variable circuit dis- 


Log Periodic Antenna Model 5018 


The 5018 is a ground-mounted rotatable log 
periodic antenna system. The antenna system 
gives medium to long range communications 
with 6.2 to 30 MHz frequency range and with an 
rf power rating of 1kW average and 2.5kW 
balum optional. 


TECHNICAL SPECIFICATION 

Frequency range: 6.2—30 MHz 

Power handling capability: (avg) 1kW (pep) 
2kW 
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It is supported by a single steel tower, 75 feet 
(22.86 metres) high which is supplied in knock- 
down form, and is easy to assemble in the field. 
The antenna and the tower give long-term ser- 
vice under extremely harsh environmental con- 
ditions. Insulators are high-purity alumina, 
impervious to weather including tropical condi- 
tions and unaffected by arcing. 


TECHNICAL SPECIFICATION 

Polarisation: horizontal 

Take-off angle 

(at 4MHz) 50° 

(at 830MHz) 27° 

Pattern beamwidth (azimuthal plane) 60° nom- 
inal 

(elevation plane) 65° (at 4MHz) 32° (at 30 MHz) 


and vswr are slightly compromised by this 
accommodation, but for most applications the 
efficiency trade-off is negligible. 

The Model FM 10-322-1 consists of the 
matching module only, without the whip 
antenna. 


TECHNICAL SPECIFICATION 
Frequency range: 30-80 MHz 


installed in 100 to 120 hours excluding the time 
needed for site selection and preparation. 


TECHNICAL SPECIFICATION 

Frequency range: 6-40MHz 

Power handling capability 

(average) 25kW 

(pep) 50kW 

Polarisation: horizontal 

Cross polarisation: —20dB nominal 
Forward gain (over average soil conditions): 
13.5dB 

Front-to-back ratio: 14dB nominal 

Vswr (at 50): 2:1 max 

Input impedance: 50 0 

Azimuth 2 power beam width average: 64° 


tances. 

The omni-directional azimuth plane pattern is 
suitable for communications centres like 
airports, for ground-to-air and shore stations for 
shore-to-ship communication. 


TECHNICAL SPECIFICATION 

Polarisation: elliptical, either sense depending 
on connection of radiators to feedline at time of 
installation. 


Polarisation: horizontal 

Cross polarisation: —20dB nominal 

Forward gain over average soil conditions: 
8-13dB 

Front-to-back ratio: 10dB nominal 

Vswr: (at 50Q) 2:1 max 

Input impedance: 50 0 unbalanced 

Azimuth ¥% power beam width average: 66— 
90° 

Overall height: 88ft (26.8m) 

Boom length: 37 ft (11.3m) 
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Front-to-back ratio: 14dB 

Directive gain 

(at 4MHz) 10GB relative to isotropic 

(at 30MHz) 13dB relative to isotropic (over 
perfect ground) 

Vswr: 2.1:1 (4-30MHz) 

Windload 

(no ice) 120 mph (192km/h) wind 
(Y2in/12.77mm radial ice) 100 mph (161 km/h) 
Tower height: 75ft (22.8m) 

Land area required: 192ft (58.6m) by 315ft 
(96.1m) 

Shipping weight: approx 1000Ib (454kg) 
Shipping volume: approx 60cu ft (1.68m%) 
Manufacturer: Menio 
Park, California. 


Granger Associates, 


Vswr: 4:1 or less 

Power 

(continuous) 25W 

(intermittent) 50W 

Weight (less whip antenna): approx 130z 
(0.37kg) 


Manufacturer: Communications Components 
Corporation, Costa Mesa, California. 


Vertical polarisation 

(angle of max radiation 6MHz) 23° 

(angle of max radiation 40MHz) 3° 
Overall height: 100ft (30.48m) 

Boom length: 63.5 ft (19.35m) 

Longest element: 82 ft (24.99m) 

Total number of elements: 14 

Shipping weight of system: 12,508Ib 
(5673.53kg) 

Windload 

(no ice) 140mph (225 km/h) 

(Y%in/6.35mm radial ice) 100mph (16km/h) 


Manufacturer: Hy-Gain Electronics, Lincoln, 
Nebraska. 


Power gain 

(minimum) 5 dBi 

(max) 7 dBi 

Efficiency: >95% 

Azimuth patterns: omni-directional 

Input impedance: 50 0 coaxial 

Vswr: 2:1 max 

Menio 


Manufacturer: Granger Associates, 


Park, California. 


Longest element: 40ft (12.2m) 

Total number of elements: 17 

Turning radius: 25ft (7.6m) 

Guy radius: 80ft (32m) 

Shipping weight of system: 5.82|b (2.63kg) 
Windload (no ice): 100mph (160km/h) 
Azimuth rotation speed: 1 rpm 


Manufacturer: Hy-Gain Electronics 
Corporation, Lincoln, Nebraska. 


342 


VHF/UHF Antenna System Model 
5014 


The 5014 is a vhf to uhf fixed station antenna 
system designed for electronic warfare. It is a 
rotatable beam system with maximum gain and 
a superior front-to-back ratio. Dual plane 
elements and a remote-controlled coax switch 
give vertical or horizontal mode operations. The 
antenna system is designed for electronic 
surveillance, deception, triangulation and 
communications under jamming. It operates in 
the 30 to 1000 MHz bandwidth and has rf power 
levels of 50 watts average and 100 watts pep. A 
higher power model is available for 30 to 
300 MHz. 

The system includes an antenna head, di- 


Rotatable Log Periodic Antenna 
Model 5001 


The model 5001 is a uni-directional, rotatable 
high frequency log-periodic antenna system 
that has continuous bandwidths of 4 to 30 MHz 
for transmit and 2 to 30 MHz for receive. There is 
a rotatable beam at operating power levels 
ranging to 25kW (average). 

The maximum gain and efficiency of the 
LP-1001 antenna head is achieved by a shor- 
tened array technique that also greatly reduces 
the size of the antenna array. Log-periodic 
mixed dipole design principles are employed. 
The array consists of 15 linear dipoles for the 
higher frequency range and four inductively 
taper loaded elements for the lower frequency 
range. ; 

The element feedline was designed using self 
balun and tapered feedline techniques. No 
external balun is required. The input connection 
is 50 ohm coaxial unbalanced. 


HF Log-Periodic Antenna Models 
5002 and 5004 (OE-175/FRC) 


The Model 5002 and 5004 systems are uni- 
directional, steerable, high frequency log- 
periodic antenna systems with wide bandwidths 
covering the 4 to 30 MHz frequency range. They 
have steerable, medium to long range 
coverage. 

Maximum gain and efficiency is achieved by 
the use of log-periodic mixed dipole design of 
the 15 linear dipoles (high frequency portion) 
and four inductively taper-loaded elements at 
the lower frequency portion of the antenna. The 
elements are connected to a unique balanced 
feed system that begins at the coaxial input as a 
coaxial unbalanced line and terminates at the 
antenna feedpoint as a balanced feed system. 


TECHNICAL SPECIFICATION 


Frequency range (MHz) 
Power handling capability 
average/pep (kW) 
Polarisation 

Cross polarisation (in dB down) 
Forward gain over average 
soil conditions (dB) 
Front-to-back ratio 

(in dB nominal) 

Max vswr (at 50 ©) 

Input impedance (() 
Azimuth %2 power beam width 
average 

Overall height 

Boom length 

Longest element 

Total number of elements 
Shipping weight of system 
Windload (mph) : 

(no ice) 

(% in/6.35mm radial ice) 
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electric mast, tower, rotator, remote-control unit, 
all guys, anchors and hardware required for 
installation. 


TECHNICAL SPECIFICATION 
Frequency range: 30-1000 MHz 
Power handling capability 
(average) 50W 

(pep) 100W 

Polarisation: horizontal or vertical 
Forward gain over isotropic: 8dB 
Front-to-back ratio: 20dB nominal 
Vswr (at 50): 2:1 max 

Input impedance: 50 © 

Y2 power beam widths 

(E plane) 58° average 

(H plane) 120° average 


TECHNICAL SPECIFICATION 

Frequency range: 4-30 MHz 

Power handling capability 

(average) 25kW (pep) 50kW 

Polarisation: horizontal 

Cross polarisation: —20dB nominal 
Forward gain over average soil conditions: 
10-13.5dB 

Front-to-back ratio: 14dB nominal 

Vswr (at 500): <2:1 max 

Input impedance: 50 0 

Azimuth 2 power beam width average: 70° 
Vertical polarisation 


(angle of max radiation 4MHz) 32° 
(angle of max radiation 30 MHz) 5° 


Model 5002 
4-30 


25/50 
horizontal 
20 


70° 
100ft (30.48m) 
74 ft (22.55m) 
90 ft (27.43m) 

19 

14.169 |b (6.42kg) 


140 (225 km/h) 
100 (161 km/h) 


Model 5004 
4-30 


50/100 
horizontal 
20 


10-13.5 


14 
2:1 
50 


70° 
100ft (30.48m) 
74 ft (22.55m) 
90ft (27.43m) 

19 

14.39|b (6.52kg) 


140 (225km/h) 
100 (161 km/h) 


Tower height: 60ft (18.3m) 

Boom length: 29.5ft (8.99m) 

Longest element: 16ft (4.9m) 

Turning radius: 14ft (4.3m) 

Total number of elements 

(horizontal) 42 

(vertical) 43 

Guy radius: 50ft (15.24m) 

Shipping weight of system: 3.892!b (1.76kg) 
Windload 

(no ice) 150mph (241 km/h) 

(Y2in/12.77mm radial ice) 100mph (160 km/h) 


Manufacturer: Hy-Gain Electronics 
Corporation, Lincoln, Nebraska. 


Overall height: 100ft (30.5m) 

Boom length: 74 ft (22.6m) 

Longest element: 82ft (25m) 

Total number of elements: 19 

Turning radius: 62.8 ft (19.13m) 

Guy radius: 100ft (30.5m) 

Shipping weight of system: 9681/b 
(4391.3kg) 


-Windload 


(no ice) 140mph (225.3km/h) 
(Y% in/6.35mm radial ice) 100mph (160.9km/h) 
Azimuth rotation speed: 1 rpm 


Manufacturer: Hy-Gain Electronics Corpora- 
tion, Lincoln, Nebraska. 


5002 Antenna 


Manufacturer: Hy-Gain Electronics 
Corporation, Lincoln, Nebraska. 


HF Antenna Systems 747CA and 
747CB 


These log-periodic antennas are lightweight, 
easy to erect and have high gain and directivity. 
Model 747CA covers the 4 to 30 MHz frequency 
range. Model 747CB is identical to the CA 
version, but has an additional Delta extension 
that gives it a 2 to 30MHz frequency range. 
There is a 2 to 4MHz extension available as a 
retrofit kit for existing 747CAs. 

Both models have high directive gain, 
broad-band coverage, low vswr, high efficiency 
and elevation-plane radiation patterns that vary 
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in a predetermined manner with frequency. 
Over the 4 to 30MHz frequency range, the gain 
relative to isotropic of both versions is between 
10 and 13dB. Broad-band coverage is 
achieved with less that 2.1 to 1 vswr. 

Side and back lobe levels in the 4 to 30 MHz 
range are —14dB. This enables these antennas 
to reject off-axis signals within this frequency 
range, and prevents lobe-splitting so both ver- 
sions have predictable directivity for medium to 
long range communications. 


TECHNICAL SPECIFICATION 
Polarisation: horizontal 
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Vswr: 2.1:1 

Input impedance: 50 0 

Frequency band 

(model 747CA) 4-30 MHz 

(model 747CB) 2-30 MHz 

Max length of any part when packed: 10ft 
(3.048 m) 

Windload 

(no ice) 100mph (161 km/h) 
(Y2in/12.7mm radial ice) 50mph (60.5km/h) 
Erection time: 2h, 5 men (on average soil) 
Manufacturer: Menio 
Park, California. 


Granger Associates, 


Log-Periodic Antenna Model 5005 


The 5005 rotatable log-periodic antenna system 
transmits and receives over short, medium, and 
long ranges from 6 to 40 MHz. The antenna head 
is made of heavy gauge extruded aluminium, 
stainless steel, fibreglass and teflon. Towers are 
built entirely from hot dipped galvanised high 
strength steel with extra strong galvanised steel 
hardware. Many of these systems have been in 
service for more than 12 years. 

The 5005 is a complete antenna system with 
antenna head, rotator with remote-control unit, 
and tower, guys, anchors, and all hardware 
required for installation. It has a power capability 
of 25kW average, 50kW pep and higher power 
ratings are available if required. 


Log-Periodic Dipole Antenna LP- 
1018 


The LP-1018 log-periodic dipole antenna has 
been designed for transmission or reception in 
vertical or horizontal polarisations. The antenna 
can be used for point-to-point, ground-to-air or 
surveillance operations. The bandwidth is 30 to 
1100MHz, its gain 8dB, and front to back ratio 
15dB. It has a high windload rating and the use 
of lightweight extruded aluminium, stainless 
steel hardware, high density polyethylene, and 


Log-Periodic HF Antenna Series 
2701 and 2702 


Series 2701 and 2702 hf antennas have eight 
graduated frequency ranges which avoid 
excess bandwidth at the low frequency end of 
the spectrum. 

For operation in corrosive conditions suitable 
materials have been selected. The towers are 
made of either 6061-T6 and 6063-T6 aluminium 
alloys or galvanised steel and the catenary 
support system is made of either fibreglass or 
narafil. These are two reliable insulating 
materials to prevent the break-up of metallic 
members which may interfere with the electrical 
performance of the antenna. 

The log-periodic array and its suspension 
system are made to the exact length so that no 
calculation, cutting or adjustment is required for 
erection on level land. Built-in adjustment points 
permit erection on uneven terrain without mod- 


Log-Periodic Antenna Model 5000 


The model 5000 rotatable log-periodic antenna 
system covers short, medium and long ranges 
over a continuous bandwidth of 3 to 30 MHz for 
transmit and 2 to 30MHz for receive. Higher 
power ratings than 25kW are available. Semi- 
omni-directional radiation patterns are pro- 
duced in the 3 to 4MHz range for short range 
reliability. Uni-directional patterns provide the 
gain required for medium to long range com- 
munications. 

As with the LP-1001, the LP-1005 antenna 
head has been designed for maximum gain and 
efficiency by a shortened array technique that 
also greatly reduces the size of the antenna 
array. 


These systems require approximately 0.31 
acres and experienced rigging personnel can 
erect them in 80 to 100 hours excluding time 
spent in site selection and preparation with 
standard rigging equipment and a crane. 


TECHNICAL SPECIFICATION 
Frequency range: 6—40MHz 

Power handling capability 

(avg) 25kW 

(pep) 50kW 

Polarisation: horizontal 

Cross polarisation: —20dB nominal 
Forward gain over average soil conditions: 
13.5dB 

Front-to-back ratio: 14 nominal 
Vswr (at 50): 2:1 max 


fibreglass make it corrosion resistant. 


TECHNICAL SPECIFICATION 

Frequency range: 30—1100MHz 

Vswr: >2:1 

Gain: >8dB/isotropic (freespace) 
Front-to-back ratio: >15dB 

Polarisation: vertical or horizontal (as oriented) 
Power handiing capability 

(at 30MHz) 500 W 

(at 1000 MHz) 100W 


ification. Disassembled towers bolt together 
simply in the field to form 10 and 20 foot (3 and 6 
metre) sections which are light enough to be 
moved about easily. With an erection fixture as 
an accessory, these sections can be erected 
without a crane. 


TECHNICAL SPECIFICATION 

SERIES 2701 

Polarisation: horizontal 

Max gain relative to isotropic: 10dB nominal 
Azimuth-plane beam width: 64° +3° between 
Ye power points 

Elevation-plane pattern 

(angle of max gain) 49° +2° 

(upper 2 power point) 78° +3° 

(lower Y2 power point) 21° +2° 

Front-to-back ratio: 14dB 

Level of largest side or back lobe relative to 
main lobe: —14dB 

Vswr: 2:1 


TECHNICAL SPECIFICATION 

Frequency range: 3-30 MHz 

Power handling capability 

(average) 25kW 

(pep) 50kW 

Polarisation: horizontal 

Cross polarisation: —20dB nominal 
Forward gain (over average soil conditions): 
10-13.5dB 

Front-to-back ratio: 14dB nominal 

Vswr (at 500) 

(3-4MHz) <3:1 

(4-30 MHz) <2:1 max 

Input impedance: 50 0 

Azimuth ¥2 power beam width average: 70° 


Input impedance: 50 0 

Azimuth 2 power beam width average: 64° 
Vertical polarisation 

(angle of max radiation 6MHz) 23° 

(angle of max radiation 40MHz) 3° 

Overall height: 100ft (30.48m) 

Boom length: 63ft (19.35m) 

Longest element: 82 ft (24.99m) 

Total number of elements: 14 

Shipping weight of system: 8458lb 
(3836.48 kg) 

Windload 

(no ice) 140mph (225km/h) 

(% in/6.355mm radial ice) 100mph (161 km/h) 


Manufacturer: Hy-Gain Electronics Corpora- 
tion, Lincoln, Nebraska. 


Input impedance: 50 unbalanced 
Boom length: 199in (5.05m) 

Longest elements: 196.8in (4.99m) 
Turning radius: 120in (3.048m) 
Windload: 100mph (161 km/h) survival 
Recommended mounting height: 
(6.09m) 

Net weight: 160lb (72.57kg) 


20ft 


Manufacturer: Hy-Gain Electronics Corpora- 
tion, Lincoln, Nebraska. 


Windload: 100mph (161 km/h) 
environmental capability on request) 


(Higher 


SERIES 2702 
Polarisation: horizontal 

Max gain relative to isotropic: 11.5dB nominal 
Azimuth-plane beamwidth: 68° +3° between 
Ya power points 

Elevation-plane pattern 

(angle of max gain) 37.5° +2.5° 

(upper ¥2 power point) 63° +6° 

(lower Y2 power point) 15° +4° 

Front-to-back ratio: 11dB 

Level of largest side or back lobe relative to 
main lobe: —11dB 


Vswr: 2:1 

Windload: 100mph (161km/h) (Higher 
environmental capability on request) 
Manufacturer: Granger Associates, Menio 


Park, California. 


Vertical polarisation 

(angle of max radiation 4MHz) 32° 
(angle of max radiation 30 MHz) 5° 
Overall height: 100 ft (30.5m) 
Boom length: 74 ft (22.6m) 
Longest element: 106.4 ft (32.4m) 
Total number of elements: 19 
Turning radius: 62.8ft (19.14m) 
Guy radius: 100ft (30.5m) : 
Shipping weight: 14.62|b (6.63kqg) 
Windload (no ice): 120mph (192km/h) 
Azimuth rotation speed: 1 rpm 


Manufacturer: Hy-Gain Electronics, Lincoln, 
Nebraska. 
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Monocone HF Antennas Series 1794 


The Model 1794 Series of Monocone Antennas 
is claimed to be the first vertical omni-directional 
series of antennas to radiate all hf frequencies 
effectively. It has high-power area coverage 
transmission, and is suited to shore-to-ship, 


Rooftop Log-Periodic Antenna 
Model 628 


The Model 628 is a lightweight, easy to instal and 
rugged rooftop antenna. Using computer aids, 


VHF Antenna System AS-1729/VRC 


AS-1729 comprises the AT-1095/VRC and 
AS-1730/VRC elements, together with the 
MX-6707 matching base. The AT-1095/VRC 
antenna element is tapered from 19/16 inch 
(20.63mm) diameter to ¥% inch (9.52mm) over 
64¥2 inches (1.63 metres). It is made of fibre- 
glass. 


VHF/UHF Communications Antenna 
AT-1108/ARC 


TECHNICAL SPECIFICATION 
Frequency range 

(vhf) 116-152 MHz 

(uhf) 225-400 MHz 
Impedance: 500 

Vswr: 2:1 max either band 
Pattern: omni-directional 


Aircraft Antenna CSM 10-308 Series 


The CSM 10-308 series antennas are vhf or uhf 
antennas which can be paired to accommodate 
a capacitive long wire for vif, Omega, Decca, adf 
or any low frequency receiver applications. 

The forward antenna serves both the feed- 
through for the low frequency antenna and as a 
support mast. The rear antenna has a fitting for 
the attachment of a standard strain insulator. 
Several combinations are possible. 

The antenna is cast aluminium, which pro- 


TECHNICAL SPECIFICATION 


Part number CSM 10-308 
Fwd —1 

Aft —2 

Freq range (MHz) 118-136 
Vswr 2.8 
Power (W) 40 
Function atc vhf comms 


Log Periodic HF Antennas Series 
2726 


The 2726 Series of antennas is a family of 
monopole log-periodic arrays, with a broad- 
band of hf frequencies extending down to 
2.5MHz. The antennas transmit or receive for 
either point-to-point communications or sector- 
ial broadcast. 

Radiation patterns, characterised by a high- 
gain lobe directed close to the horizon, are 
nearly constant at all operating frequencies. The 
vertical beamwidth gives high directive gain and 
a range of take-off angles for varying ionosphere 
conditions. Side and back lobes are virtually 
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ground-to-air and hf broadcast communica- 
tions. The radiation patterns are suitable for 
skywave propagation at medium and long 
ranges supplemented by ground wave propag- 
ation at short ranges. 

With a simple tower support the series has a 


the 628 provides a balance between radiating 
and support structure. 

The model 628 covers the 5.7 to 25.6MHz 
frequency range. Vswr is low and efficiency is 


The AS-1730/VRC antenna element is made 
of fibreglass and has a threaded stainless base. 

The MX-6707 antenna matching base is 
automatically tuned by radio sets AN/VRC-12, 
AN/VRC-43 to AN/VRC-49, AN/VRC-53, AN/ 
GRC-125, AN/GRC-160 and AN/GRC-163. 


TECHNICAL SPECIFICATION 
Frequency range: 30-76 MHz 


Polarisation: vertical 

Temperature range: —80 to +250°F (—62 to 
+121°C) 

Altitude: 70,000ft (21,336m) 

Connectors 

(vhf) BNC 

(uhf) TNC 

Construction: foam filled fibreglass housing, 
Skydrol resistant 

Height: 47/16in (11.2cm) 


vides maximum strength with a yaw load of 8Ib 
per in? (0.566kg per cmz). It is shunt-fed for 
protection from lightning and P-static, weighs 
less than 1.5lb (0.67kg) and has an estimated 
drag of less than 2Ib (0.9kg) at Mach 0.8. 


Impedance: 500 

Radiation pattern: COM essentially omni- 
directional 

Polarisation: COM essentially vertical 
Height: 8.3in (21.08cm) 


vswr of less than 2 to 1. Five frequency ranges 
are available: 2 to 32, 2.4 to 32, 2.8 to 32, 4 to 32 
and 5.6 to 32MbHz. 

Menio 


Manufacturer: Granger Associates, 


Park, California. 


high on this compact wide-band structure. 


Manufacturer: Technology for Communica- 
tions International, Mountain View, California. 


Vswr: 3:1 max 
Rf power: 70W 


OPERATIONAL SPECIFICATION 
Meets MIL-A-55288B 


Manufacturer: R A Miller Industries, Incorpo- 
rated, Grand Haven, Michigan. 


~ Width: 311/;6in (9.3m) 


Length: 1112in (29.1cm) 
Weight: 3lb (1.35kg) 


OPERATIONAL SPECIFICATION 
Qualified MIL-E-5400 and MIL-E-5272 


Manufacturer: R A Miller Industries, Incorpo- 
rated, Grand Haven, Michigan. 


Yaw loading: 8|b/in? (0.56 kg/cm?) 
Drag (estimated): 2|b (0.9kg) at Mach 0.8 


OPERATIONAL SPECIFICATION 

The Model CSM 10-308-1, —2 Series antennas 
meet or exceed requirements of FAA TSO c37b 
and c38b, environmental category AAN/JXXXX 


Manufacturer: Communications Components 
Corporation, Costa Mesa, California. 


(alternative) 
CSM 10-308 CSM 11-308 CSM 12-308 CSM 13-308 MK-14-308 
i =i =) na 
—2 —2 =P -2 
117-150 150-174 225-420 454-460 76 
3:9 25 2.5 2 2 
40 40 40 na 
TSOd utility vAf band military uhf airborne telephone marker beacon 
comms TSOd 


absent which minimises off-path interference 
produced and received. 

Four models are available: two cover the 
entire 2.5 to 32 MHz band, one for receiving only 
and the other for receiving and transmitting and 
two cover the 3.5 to 32MHz band, one for 
receiving only and the other for both receiving 
and transmitting. 

For long-term operation in corrosive condi- 
tions, suitable materials have been selected. 
The radiators are made of strong bronze wire 
and the supported catenary is fibreglass rod 
bonded to manganese-bronze end fittings or 
parafil. 


- TECHNICAL SPECIFICATION 


Frequency range: 2.5-32MHz (2 units) 3.5- 
32 MHz (2 units) 

Polarisation: vertical 

Directive gain, relative to isotrope, above 
perfect ground: >10dB 

Y2 power points: 110° nominal 

Windload 

(no ice) 120mph (193km/h) 

(Y2in/12.77mm radial ice) 100 mph (161 km/h) 
Tower obstruction painting: optional 
Manufacturer: Menio 
Park, California. 


Granger Associates, 


AN/URA-27 and AN/URA-34 
Antenna Tuning System ATS-50—2 
and ATS-70-2 


The ATS-2, AN/URA-27 and AN/URA-34, is a 
remotely-controlled antenna tuning system 
which couples the unbalanced output of any 
1kW transmitter, within the 2 to 30MHz 
frequency range, to a suitable antenna. 
Instantaneous readings of forward power, 
reflected power and voltage standing wave ratio 
aid in transmitter tuning and indicate the 
efficiency of the transmission system. 

The system has a safety overload that opens 


Half-Length Whip Antenna AS- 
2731()/GRC 


The AS-2731()/GRC half-length centre-fed whip 
antenna is designed for field use with portable 
and vehicular radio sets as a direct replacement 
for the 3.04 metres (10 foot) AS-1729/VRC 
vehicular antenna. It is currently in production 
for the US Army. 

The shorter length of the new antenna has the 
following advantages: the whip has a lower 
silhouette and presents a smaller target which is 
especially important for vehicular operations. It 
will not strike telephone lines, power lines, or 
low-clearance obstructions; this minimises whip 
breakage and eliminates the need for tie-down; 
logistics are simplified since the one-piece whip 
can be easily shipped and stored; the shorter 
whip is more readily adaptable to all types of 
vehicle, including jeep, weapons carrier, and 
tank, than the longer 3.04 metre (10 foot) whip. 

The AS-2731 antenna nets with existing 
tactical communications equipment in the 30 to 
80 MHz frequency spectrum including the AN/ 
VRC-12 and the AN/PRC-77. It has exactly the 
same mounting dimensions as the AS-1729/ 
VRC and uses the same interconnecting cables 
to the radio set. Principal antenna components 
are a fibreglass-covered whip, base spring 
assembly, and base-switching assembly. The 
base spring is supported by the base insulator 
which has a 13.97cm (5.5 inch) outside 
diameter mounting flange. The antenna 
operates on all military vehicles including 
armoured types. 

The 30 to 80MHz frequency range is divided 
into 10 separate band segments. Band- 
switching between these band segments takes 
place in the base assembly either automatically 
through a remote-control cable to the radio set 
or manually by an external knob. 


TECHNICAL SPECIFICATION 

Frequency range: 30-80 MHz 

Rf power: 70W max 

Vswr: 3.5:1 nominal 

Base-switching: manual or automatic, 10 band 
segments 

Whip length: 1.68m (5.5ft) 

Weight: 4kg (9b) 

Operating voltage: 22-30V dc (for automatic 
switching) 


Antenna AS-3249()/MSC 


The AS-3249()/MSC hemispherical coverage 
vehicular uhf antenna is used for in-motion 
satellite and line-of-sight uhf communications. It 
was developed as part of the AN/PSC-1 satellite 
radio system. 

Capable of withstanding impacts with tree 
limbs up to 20mph (32km/h), the antenna 
assembly is protected by a fibreglass radome, 
and is environmentally qualified to US Military 
Specifications. 

It features right-hand polarisation, operates in 
the 240 to 318MHz frequency range and hand- 
les up to 250watts cw. 

It is covered by a 10-inch (25.4cm) diameter, 
24-inch (61cm) high fibreglass radome. All 
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the transmitter interlock circuit when the vswr 
exceeds 4 to 1 or when power ratings are 
exceeded in the tune and operate position. 

Remote-contro! of variable reactance and 
resistance in the antenna tuning unit enables the 
complete system to operate efficiently from the 
transmitter. 

The tuner is housed in a fibreglass weather- 
proof box which contains a desiccant to prevent 
moisture from gathering around the com- 
ponents. The presence of moisture, which is 
indicated on the front panel of the control 
monitor, is detected by a humidity sensing 
element in the rf tuner. 
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TECHNICAL SPECIFICATION 

Frequency range: 2-30 MHz 

Power rating 

(rf tuner) 1000 W input continuous at 100% mod 

(control monitor) input, 115/230V, 50/60Hz, 
single-phase, 150W 

(directional coupler) 1000W continuous at 
100% mod for vswr up to 2.5:1 

Transmission line: 50 or 702 


Manufacturer: The Technical Material 
Corporation, Mamaroneck, New York 10543. 


AS-2731 whip antenna. 


OPERATIONAL SPECIFICATION 

Meets or exceeds all environmental 
requirements associated with military vehicular 
usage. 


internal components are encapsulated in a 
low-density polyurethane foam. The mounting 
tube extends 4 inches (10cm) below the 
antenna base and is attached to a support mast 
with a 30-inch (7.6cm) internally threaded collar. 
Electrical feed is through a bne connector on the 
antenna base plate. 


TECHNICAL SPECIFICATION 

Frequency range: 240-318 MHz 

Pattern gain (relative to circularly polarised 
isotropic) 
(horizon 
minimum 
(20° to zenith) —2.dB/cpi minimum 
Efficiency: 50% minimum 


to +20° elevation) —4.5dB/cpi 


Manufacturer: Cincinnati Electronics 


Corporation, Cincinnati, Ohio. 


Input vswr (referenced to 500) 

(225-400 MHz) 1.5:1 max 

Power capability: 250W cw 

Temperature range 

(operating) —25 to + 125°F (—32 to +52°C) plus 
solar radiation at 360 Btu/h/ft? (1135.65 W/m?) 
(storage) —70 to +165°F (—57 to +74°C) 
Relative humidity 

(at 120°F/49°C): 5% 

(—70 to +85°F/—57 to +29°C) 100% 
Elevation 

(operating) up to 10,000 ft (3048m) 

(storage) up to 50,000 ft (15,240m) 
Diameter: 10in (25.4cm) 

Height: 24 in (61cm) 

Weight: 10lb (4.5kg) 
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OPERATIONAL SPECIFICATION 

Vibration: MIL-STD-810B Test Method 514.1 
Bounce: Withstands the shock encountered in 
servicing and is not damaged when allowed to 
fall on any face when pivoted about any corner. 
Per MIL-STD-810B, Method 516.1 Procedure V. 
Atmosphere: Salt atmosphere will not cause 
visible corrosion. Per MIL-STD-810B, Method 
509, Procedure 1. 

Exposure to tropical climate does not cause 
fungus growth on internal or external surfaces. 


Manufacturer: Cincinnati Electronics Corpora- 
tion, Cincinnati, Ohio. 
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UHF Centre-fed Whip Antenna 
CA-120 


The CA-120 Centre-fed Whip Antenna is used 
with hand-held emergency transceivers such as 
the AN/PRC-90 and AN/PRC-103 which operate 
within the 240 to 300 MHz range covered by the 
CA-120 antenna. 

It is basically a sleeve monopole fed by acoax 
line 5 inches (12.7cm) above the point of 
connection into the transceiver. When con- 
nected to a transceiver, such as the PRC-90, the 
result is a dipole radiator with the transceiver 
acting as a capacitive end-load. The composite 
structure is broad-band matched (240 to 
300MHZ) via a single matching network inte- 
grated into the base of the whip. Since a large 
percentage of rf currents return to the feed point 
over the highly conductive surface of the trans- 
ceiver case and lower whip section, the 


CA-120 whip antenna 


AS-3249 antenna. 


operator’s hand and body have little effect on 
impedance match or radiation. 

Overall length of the antenna is 13 inches 
(33cm) or slightly over half the length of more 
commonly used half-wave antennas. 

Its flexible steel tubing construction enables it 
to withstand rough handling without damage 
and it may be stowed by wrapping around the 
transceiver case. Sharp and forced bending will 
not damage it. 


TECHNICAL SPECIFICATION 

Frequency range (continuous): 240-300 MHz 
Gain: equivalent to half-wave dipole 
Impedance match: vswr 2:1 max 

Power capability: 10W cw 

Overall length: 13in (83cm) 


Manufacturer: Cincinnati Electronics Corpora- 
tion, Cincinnati, Ohio. 


Model 530 Log-Periodic Antenna 


Model 530 Log-Periodic Antenna is designed 
specifically to support reliable short-range 
communications and to direct energy straight 
overhead. 

It is extremely useful for shore-to-ship and 
ground-to-air communications. 

The 530 radiation pattern is suitable for sec- 
ondary coverage of medium-range communica- 
tions and will outperform the traditional conical 
monopole or inverted cone antenna. Because 
the 530 is horizontally polarised no ground los- 
ses Occur. 

It requires only a single tower for support, 
reducing installation and maintenance costs and 
the land area required. 


TECHNICAL SPECIFICATION 

Power gain relative to isoptropic antenna 
(at 2MHz) 6.5dB 

(at 8MHz) 5dB 

(at 2OMHz) 6.5dB 

(at 30MHz) 5.5dB 

Vswr: 2.5:1 max, 2:1 max over 80% of fre- 
quency band 

Polarisation: circular in horizontal plane. Either 
sense depending on requirements of applica- 
tion 

Power: up to 40kW pep 


Models 613T and 613F Dipole 
Antennas 


The Model 613T broad-band dipole provides 
better electrical performance than narrow-band 
dipoles or whips, it is fast to erect, simple to 
transport, and requires no tuner. 

The antenna is extremely lightweight, and 
rugged. Simple in design, it is mostly pre- 
assembled to allow rapid deployment, and 
packs easily into a small, easily transportable 
container. The erected structure has a large 
radiating aperture providing high power gain, 
smooth radiation patterns, and nearly constant 
impedance. It is wide-band and has no deep 
azimuth nulls and outperforms whips by provid- 
ing good high-angle gain for short-range com- 
munication without a troublesome tuner. 

The Model 613T is a single tower wide-band 
dipole. It is ideal for short- and medium-range 
tactical military communications where equip- 
ment must be easily transported. It performs 
over a wide range of ground and terrain. It is 
less visible in operation than those with taller 
towers, a valuable asset in tactical environ- 
ments. 

The tower is assembled on the ground from 
10 foot (3.05 metre) sections and is tilted 
upright. 

The Model 613T is electrically identical to the 
613F but is intended for fixed station use. Its 


Models 524, 527 and 527B 
Log-Periodic Antennas 


Model 524 


The Model 524 is a single curtain antenna utilis- 
ing the clamped mode fattened radiator design. 
It is three half wavelengths wide, dramatically 
increasing the broadside radiating aperture. The 
antenna gain is 15.5dBi minimum, 16dBi nomi- 
nal and the azimuthal beamwidth is 38°. On a 
long point-to-point circuit where wide azimuth 
coverage is not required this antenna provides 
reliable communications with a single antenna 
curtain. 


TECHNICAL SPECIFICATION 

Vswr: 2:1 max 

Polarisation: horizontal 

Power: up to 50kW 

Azimuth beamwidth: 38° nominal 
Front-to-back ratio and side lobe level: 
13dB nominal 
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Model 530 log periodic antenna 


Direction of beam max 

(at 2MHz) 90° 

(at 8MHz) 90° 

(at 2OMHz) 30° 

(at 30MHz) 20° 

Efficiency: greater than 95% 
Azimuth pattern: essentially circular 


Ground screen requirement: none required 
Windload 

(no ice) 140mph, (225.3km/h) 

(Y2in/1.27cm radial ice) 9Omph, (144.84km/h) 


Manufacturer: Technology for Communica- 
tions International, Mountain View, California. 


Model 613T dipole antenna 


curtains, catenaries, and guys are made of 
Alumoweld wire and the tower is galvanised 
steel. Guys and catenaries are segmented by 
insulators where appropriate. The anchors and 
tower base are set in concrete. No installation 
tools or re-usable boxes are supplied with the 
613F. 


TECHNICAL SPECIFICATION 
Vswr: 2:1 nominal, 2.5:1 max 
Polarisation: horizontal 
Power: up to 20kW pep 


Windload 

(no ice) 140mph 

(Yin/13mm radial ice) 9omph 
Gain and pattern data: 


freq gain Ihpp toa uhpp 
(MHz) (dBi) 
Fo Oz ee Pf? 42° 
15 16.0 9° 19% 29° 
21 Ovo She liv ete 
25 16.5 8° 15s 24° 
30 16.5 8° 14° 23. 
Model 527 


The Model 527 consists of two 524 curtains 
stacked vertically. On long-range point-to-point 
circuits where extremely high power gain and 
low take-off angle are required the 527 will pro- 
vide highly reliable communications. Perfor- 
mance will exceed that of a rhombic more than 


Impedance: 50 nominal 

Windload 613T 

(no ice) 100mph (161km/h) 

25mph (40km/h) during erection 

Windload 613F 

(no ice) 140mph (225km/h) 

(Yin/13mm ice) 9Omph (145km/h) 

Erection time, 613T: (excluding guy anchors) 
th by 2 men 


Manufacturer: Technology for Communica- 
tions International, Mountain View, California. 


twice the size. The 527 provides antenna gain 
in excess of 18 dBi and at a take-off angle of 
We, 


TECHNICAL SPECIFICATION 
Vswr: 2:1 max 

Polarisation: horizontal 

Power: up to 400kW pep 
Azimuth beamwidth: 38° nominal 
Front-to-back ratio and side lobe level: 
13dB nominal 

Windload 

(no ice) 140mph 

(Yin/13mm radial ice) 9Omph 
Gain and pattern data: 


freq gain Ihpp toa uhpp 

(MHz) (dBi) 

_ Fo 16.5 10° 20° OS. 
12 V5 g° 18° 28° 
25 18.2 6° 132 20° 
30 18.2 6° 128 19° 
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Power Connector 
receive type N 
10/50kW 1%in (41mm) 
25/50kW 1%in (41mm) 
1/2kW type N 
100kW am balanced 
(150kW avg/ terminals 


400kW peak) 
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Model Input 
Number Impedance 
527—N-02 500 
527—N-03 500 
527—-N-04 500 
527—N—06 500 
527—N-27 3000 
balanced 
Model 527B 


The Model 527B antenna consists of two stan- 
dard transposed dipole arrays which are hori- 
zontally polarised and stacked vertically. The 
increase in vertical aperture decreases the 
H-plane beamwidth resulting in antenna gain of 
15dBi while retaining an azimuth beamwidth of 
64°. This antenna is extremely useful where 
high gain, low take-off angles are required over 
a broad azimuth. 


TECHNICAL SPECIFICATION 
Vswr: 2:1 max 

Polarisation: horizontal 

Power: up to 50kW 

Azimuth beamwidth: 64° nominal 
Front-to-back ratio and side lobe level: 
13dB nominal 

Windload 

(no ice) 140mph 

(Yin/13mm radial ice) 9Omph 
Gain and pattern data: 


freq gain Ihpp toa uhpp 
(MHz) — (dBi) 
4.0 14.5 Ailie 225 Og 
6.2 14.7 10° 20° 34° 
12.0 15.0 8° tlie 26° 
25.0 1532 6° 14° ila 
30.0 IZ 6° ee 20° 


Model 518 Clamped-Mode 
Log-Periodic Antenna 


Model 518 employs the patented clamped- 
mode concept, which provides an active aper- 
ture a full wavelength in width, as opposed to 
the half-wavelength-wide aperature of conven- 
tional log-periodic antennas. 

It is a bi-directional, horizontally-polarised 
clamped-mode log-periodic antenna with ll 
elements and the support structure in a com- 
mon vertical plane. The additional E-plane 
directivity of the clamped-mode structure pro- 
vides approximately 2dB gain over that of a 
conventional dipole log-periodic antenna of 
similar configuration. The array is designed to 
emphasise very high take-off angles at the 
lower frequencies, and lower take-off angles at 
the higher frequencies, thus tending to optimise 
communications reliability for area coverage. 


TECHNICAL SPECIFICATION 
Gain: 

(at 4MHz) 9dBi 

(at 15MHz) 9cBi 

(at 25MHz) 9.5dBi 

Vswr: 2.5:1 max 
Polarisation: horizontal 
Power: up to 10kW pep 
Pattern: bi-directional 
Azimuthal beamwidth: 53° nominal 
Take-off angle 

(across band) 90° 

(at 15MHz) 40° 

(at 25MHz) 26° 


Model 409 Receiving System 


Model 409 offers a very high performance, 
modern hf signal acquisition, direction-finding 
and communications receiving system. The 
system combines the advantages of the most 
advanced antenna array with solid-state elec- 
tronic components and a sophisticated non- 
goniometric direction-finding technique. 


MODEL 527B 


MODEL 524 Ed 


Models 524, 527 and 527B antennas 


Manufacturer: Technology for Communica- 
tions International, Mountain View, California. 


Model 518 


Model! 518 antenna 


Windload 
(no ice) 140mph (225km/h) 
(Yaini12mm, radial ice) 9Omph (145km/h) 


Manufacturer: Technology, for Communica- 
tions International, Mountain View, California. 


The antenna array is employed to generate a 
large number of very directive low side-lobe 
level monitor beams, which can be made simul- 
taneously available to as many communications 
and monitoring receivers as the station opera- 
tion requires. Direction-finding estimates are 
made in parallel with monitoring, and take only 
a fraction of a second. Since all operations are 
computer-controlled the site may be left unat- 


tended. 

The antenna array is a perfectly symmetrical, 
inward-looking, one-band, quasi log-periodic 
circular array. Because the array is inward look- 
ing, each element has an identical electrical 
environment and uses a large common ground 
screen, minimising the effects of site variation 
on array performance. Moreover, electrical 
aperture, and hence array pattern beamwidth, 


are less frequency dependent with an inward 
looking array. The array covers the 2 to 30MHz 
spectrum, or optionally the 0.5 to 30MHz spec- 
trum with an array diameter of only 1,000 feet 
(304 metres). This contrasts with traditional 
arrays which often require a site of 1,450 feet 
(426 metres) or more in diameter to cover the 2 
to 30MHz spectrum. 

Monitor beams in the 2 to 30MHz spectrum 
are formed utilising conventional delay line 
techniques and distributed to the receiver com- 
plex through a solid-state non-blocking matrix. 
Below 2MHz, two groups of seven monopoles, 
each on opposite sides of the array and com- 
posed of the base-insulated tower and guys, 
are combined to utilise all the available aper- 
ture, resulting in quite directive beams down to 
0.5MHz. 

The system computer, which controls all 
signal distribution and switching, is program- 
med with a sophisticated direction-finding 
algorithm which processes the receiver outputs 
from the beams to arrive at the df estimate. The 
known array patterns, which serve as a basis 
for the df computation, are stored in the compu- 
ter at sufficient frequencies for accurate interpo- 
lation to be done to any frequency of interest. 
The df algorithm draws heavily on modern 
information theory to deal accurately with all 
amplitude variations due to modulation. 
Direction-finding estimates with one degree 
accuracy are provided in approximately half a 
second. 


TECHNICAL SPECIFICATION 
ANTENNA 

Frequency range: 2—30MHz 
optional 0.5—2MHz 

Directive gain 

(at O.SMHz) 11dBi 

(at 2MHz) 14dBi 

(at 30MHz) 19cBi 

Polarisation: vertical 

Vswr 

(2-—30MHz) 2:1 max 

(2—2MHz) 5:1 max 

Input impedance: 500 nominal 
Number of elements: 24 
Element height: 122ft (37.1m) 
Array diameter: 1000ft (304m) 
Elevation pattern: upper 3dB point at 35°, 
nominal 

Azimuth beamwidth between _half-power 
points 

(at 2MHz) 45° 

(at 30MHz) 15° 


Model 503 Vertical Curtain Antenna 


Model 503 family of antennas provides long- 
haul or sectoral coverage section. It is a verti- 
cally polarised log-periodic dipole antenna with 
a narrow, low-angle elevation plane pattern, 
suitable for medium- or long-distance cover- 
age. Installation near sea-water or use of an 
optional ground-screen kit improves low-angle 
coverage. Over average soil the nominal take- 
off angle is 15 degrees, and the pattern pro- 
vides excellent service from 1100 to 2400km. 
With the use of an optional ground-screen kit 
service range is extended to approximately 
3200km., 

Capitalising on a recently discovered charac- 
teristic of transposed dipole log periodics, the 
Model 503 is available in either of two azimuthal 
beamwidths, 180 degrees, generally used for 
broadest sectoral coverage and 120 degrees, 
where a more directive pattern is desired. 

At the higher frequencies, most frequently 
used on long paths, the phase centre of the 
structure is elevated, giving increased gain and 
lower take-off angles. This results in increased 
signal strength on long paths. 

Front-to-back ratio of the Model 503 is espe- 
cially good (14dB at 2.5MHz, 19dB above 
4MHz on 503-1), reducing the susceptibility of 
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Model 409 receiving system 


Side-lobe level: (2—20MHz) 12dB below beam 
peak 

Front-to-back ratio 

(3—30MHz) 15dB 

(0.5—2MHz) 9dB 

Windioad 

(no ice) 140mph 

(Yain/13mm radial ice) 80mph 


SWITCHING AND BEAM-FORMING NETWORK 
Frequency range: 0.5—30MHz 

Vswr, input and output: 1.5:1 max 

Phase accuracy: 3° max 

Impedance: 500 

Insertion loss: 2.5dB max over ideal lossless 
unit 

Amplitude accuracy: 0.3dB max 
Intermodulation 

(2-30MHz) at least 80dB below two O0dBm 
input tones 

(0.5—2MHz) at least 68dB below two O0dBm 
input tones 


Transfer speed between beams: 100s 


RECEIVER 
Frequency range: 2—30MHz (0.5—30MHz if 
wide-band performance is desired) 

Reception modes: am, ssb, cw (coverage of 
other modulations available on request) 
Frequency stability: 3x 10~®/24h 

Noise figure: 15dB max 

If bandwidths, 3db: 300, 1000, 10 000Hz 
Image rejection: 90dB minimum 
If rejection: 90dB minimum 
100kHz) 


(40.1MHz, 


COMPUTER 
Memory: 16,000 16-bit words 

Speed: several ws max for basic multiply 

A to D converter: 12-bit, 50kHz minimum 
transfer rate 


Manufacturer: Technology for Communica- 
tions International, Mountain View, California. 


Model 503 antenna 
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the communications system to interference. 
Vswr is under 2 to 1. 


TECHNICAL SPECIFICATION 

Directive gain relative to isotropic: 12dB 
Vswr: 2:1 max 

Polarisation: vertical 

Cross polarisation: n/a 

Power: up to 50kW pep 


Models 510 and 512 Extended 
Aperture Vertical Log-periodic 
Antennas 


The Models 510 and 512 are vertically polarised 
members of the extended aperture family, and 
are utilised primarily on very long distance cir- 
cuits where system gain is at a premium and 
low take-off angles are required. For this reason 
a ground screen is frequently used in front of 
the antenna, or the antenna is sited close to 
and overlooking the ocean or another conduc- 
tive surface, to minimise pattern undercutting. 


TECHNICAL SPECIFICATION 

MODEL 510 

Directive gain relative to isotropic 
(7MHz) 14.8dB, (68MHz) 15dB 


Model 410 HF Signal Acquisition, 
DF and Emitter Location System 


The 410 system offers an advanced dual- 
polarised antenna array and a highly accurate 
emitter location algorithm executed by an inex- 
pensive minicomputer. The entire system is 
computer-controlled, allowing very rapid signal 
acquisition, classification, and df data gathering 
on short duration signals. Only 0.5 seconds are 
required to set receiver frequency and gain and 
to measure sufficient signal data for df. Array 
patterns are stored in the computer, making 
possible much greater accuracy than is poss- 
ible in, for example, other systems where one 
is merely searching for a plane of symmetry. 
The system measures both signal amplitude 
and phase on each of two channels simultane- 
ously, providing accurate df processing against 
weak and short duration signals in spite of 
modulation and fading. 

The antenna array consists of specially 
designed log-periodic elements which are 
inward looking to allow one band coverage of 
the entire hf spectrum with a typical beamwidth 
variation of only 3 to 1. The elements “are 
extremely efficient, so that the system is essen- 
tially never internally noise limited. The inward- 
looking array has additional advantages of 
economically allowing a large common ground 
screen and a uniform electrical environment for 
all elements. The array is dual polarised, offer- 
ing good short-range (high angle of arrival) 
coverage by horizontally-polarised elements 
and good long-range (low angle of arrival) and 
ground wave coverage by vertically-polarised 
elements. 

The Model 410 can rapidly and accurately 
acquire signals as they come on the air using a 
unique optional spectrum-monitoring system. 
Frequencies of known signals which are not of 
interest may be stored in the computer memory 
so that only signals of possible interest need be 
processed. The hf spectrum is swept at a rate 
of 10 to 20MHz per second, and a new signal 
can be acquired typically in one or two sec- 
onds. 

Once found, the signal can be examined by 
optional recognition and classification equip- 
ment to determine if it is one of a specific 


Model 613 Broad-band Dipole 


Model 613 is a broad-band dipole antenna 
which provides excellent performance over 
short-, medium- and long-range circuits. The 
height and configuration of the antenna were 
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Azimuth plane beam width between half- 
power points: 120° (180° available on special 
order) 

Nominal take-off angle: 15° over average 
ground 

Angle of half-power points: uhpp 26°, Ihpp 5° 
(over average soil) 

Level of side lobes relative to main lobes: 
—14dB 


Vswr: 2:1 

Polarisation: vertical 

Azimuth plane beamwidth between _ half- 
power points: 92° nominal 

Angle of upper half-power points: 13.2° 
Level of side lobes relative to main lobe: 
—15dB 

Front-to-back ratio 

(7MHz) 21dB 

Power: up to 200kW pep 

Windload 

(no ice) 140mph wind 

(radial ice Yain/12mm) 90mph wind 


MODEL 512 


Directive gain relative to isotropic 
(7MHz) 16.5dB, (28MHz) 17dB 
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Front-to-back ratio 

(at low frequency limit) —14dB 

(above lowest rated frequency) —19dB 20% 
Windload 

(no ice) 140mph (230km/h) 

(Yin/1.27cm, radial ice) 9Omph (145 km/h) 


Manufacturer: Technology for Communications 
International, Mountain View, California. 


Vswr: 2:1 

Polarisation: vertical 

Azimuth plane beamwidth between half- 
power points: 52° nominal 

Angle of upper half-power points: 13.2° 
Level of side lobes relative to main lobe: 
—15dB 

Front-to-back ratio: (28MHz) 25dB 

Power: up to 200kW pep 

Windload 

(no ice) 140mph wind 

(radial ice Yin/12mm) 9Omph wind 


Manufacturer: Technology for Communica- 
tions International, Mountain View, California. 


Model 410 antenna 


nature or of the general modulation type. The 
Classification process typically takes approxi- 
mately one half-second per signal. Conse- 
quently, a signal can be automatically found, 
recognised, classified, and geographically 
located very rapidly, often in less than five sec- 
onds. 


TECHNICAL SPECIFICATIONS 

Frequency range: 1.6—30MHz with optional 
0.5—1.6MHz coverage available 

Df instrument accuracy: 1° great circle rms 
azimuth, and 1° rms elevation above 30° eleva- 
tion 

Location accuracy: 25km rms to 400km 
range, 10% of range to 1000km, typical from 1 
site. (2 or more sites) more accurate utilisation 


chosen to provide high take-off angle radiation 
at the low frequencies optimum for short-range 
communication and low take-off angle radiation 
at the higher frequencies necessary for longer- 
range communications. At the take-off angles 


Modulation: df on any modulation, detectors 
providing audio output for Isb, usb, cw and am 
Df data gathering speed: 200ms; 300ms 
needed to set receiver gain 

Df computation speed: 1s 

Antenna array: 20 element dual-polarised 
(single polarisation, either vertical or horizontal, 
optional). (diameter) 300m (height for full 
0.5—30MHz coverage) 40m 

Computer: minicomputer, eg HP 21 MX 
Optional monitor, recogniser, classifier: 
monitor scan rate 10—20MHz/s 
recogniser/classifier speed, Ys per signal 


Manufacturer: Technology for Communica- 
tions International, Mountain View, California. 


supporting short- and medium-range circuits, 
the azimuth pattern is essentially omni- 
directional. This provides great flexibility and 
makes the 613 applicable to most communica- 
tions requirements. 


Broad-banding is achieved without the use of 
resistors or tuning units resulting in full antenna 
efficiency. Expensive transmitter power is radi- 
ated instead of being lost in tuning devices. 
Operation is simplified because there is no 
need to tune the antenna. 

Installation is simple: the two towers are 
short and lightweight and may be assembled on 
the ground and easily erected as one unit with a 
gin pole and small hand winch. Moreover, 
because the towers are vertical, a very impor- 
tant consideration during erection, they may be 
safely guyed before curtain installation. Once 
erected the curtain may be lowered at any time 
independently of the tower guying. Conse- 
quently, use of short vertical towers is critical 
for safe and expeditious installation and for 
ease of maintenance. 

All radiators, feedlines, and catenaries are of 
Alumoweld, a wire composed of a high-strength 
steel core and a highly conductive corrosion- 
resistant welded coating of aluminium. 


TECHNICAL SPECIFICATION 

Vswr: 2:1 or less over most of frequency band, 
2.5:1 max 

Polarisation: horizontal 

Power: up to 40kW pep 

Impedance: 500 nominal 

Windload 

(standard) 100mph (160km/h) 

(optional) 140mph (225km/h) 


Model 540 Omni-Gain Antenna 


The Model 540 is a horizontally polarised, 
omni-directional log-periodic antenna embody- 
ing a new design, and with high power gain. 
Horizontal polarisation virtually eliminates 
ground losses, and arraying in elevation pro- 
vides superior directivity. At 30 MHz, power 
gain exceeds 10 dBi over average soil, decreas- 
ing to 7 dBi at 3.6 MHz. Vswr does not exceed 
2.5 to 1 over the 3.6 to 830 MHz spectrum. Per- 
formance is virtually independent of the ground 
beneath the antenna, and no ground screen is 
required. 

The Model 540’s configuration provides a 
broad elevation plane lobe with high-angle radi- 
ation at lower frequencies, and a narrow lobe 
with low-angle radiation at higher frequencies. 
The actual take-off angles closely parallel the 
Statistical ideal so that the Model 540 is ideal for 
roll-call, shore-to-ship and ground-to-air com- 
munications involving transmission paths grea- 
ter than 1,000km. 

The antenna is supplied in kit form with all 
required materials including towers, guys, guy 
anchors, radiating curtain, feed hardware, 
balun, and steel mounting hardware to be 
imbedded to the concrete foundations, but not 
including concrete or concrete reinforcing steel. 


TECHNICAL SPECIFICATION 
Frequency: 3.6—30MHz 
Gain 

(at 3.6MHz) 7dBi 

(3OMHz) 10.5dBi 


Models 507 and 513 Di-Monopole 
Hybrid Log-Periodic Antenna 


The 507 and 513 series of Di-Monopole Anten- 
nas represents a new class of improved log- 
periodic antennas which takes what is best from 
each of the older classes of verticals and largely 
avoids their limitations. The front of the Di- 
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Model 613 antenna 


Manufacturer: Technology for Communica- 


tions International, Mountain View, California. 
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Model 540 antenna 


Vswr: 2:1 nominal, 2.5:1 max 

Polarisation: horizontal 

Power: up to 50kW pep 

Take-off angle 

(at 3.6MHz) 30° 

(at 30MHz) 9° 

Azimuth plane pattern: circular within +1dB 
Windload with standard towers 

(no ice) 120mph (193km/h) 

(Yin/138mm, radial ice) 7Omph (112km/h) 


Monopole array is identical to the 503 vertical 
transposed dipole log-periodic antenna. In the 
centre a transition is gradually begun toward 
dipoles with their lower portions physically fore- 
shortened. At the lowest frequency the 
antenna’s performance resembles that of a 
monopole array but with a balanced feed. At 
mid-band and above the full performance of a 


Windload with heavy towers 

(no ice) 140mph (225km/h) 

(Yin/138mm, radial ice) 9Omph (145km/h) 
Space requirement: (to outermost guy 
anchors) square land parcel 287.2ft (87.6m) per 
side 

Height: 120ft (36.6m) 

Ground screen requirement: none 


Manufacturer: Technology for Communica- 
tions International, Mountain View, California. 


dipole array is achieved. Because the ground 
screen necessary to support the impedance of 
the antenna is required for the lower frequen- 
cies only, the necessity of a fine mesh ground 
screen, which is complicated and expensive to 
instal, is avoided. No ground screen is needed 
to support the impedance of the high frequency 
elements. 


ainre ANTENNAS AND 
TECHNICAL SPECIFICATION 

MODEL 501-1 

Directive gain relative to isotropic 

(at 2MHz) 6.6dB 

(at 2.3MHz) 9.2dB 

(at 7MHz) 10dB 

(at 13MHz and above) 12dB 

Vswr: 2:1 max 

Polarisation: vertical 

Power: up to 50 kW pep 

Nominal azimuth, plane beamwidth between 
half-power points 

(at 2MHz) 160° 

(at 7MHz) 140° 

(at 12MHz and above) 120° 


AS2823/TRC Microwave Antenna 
System (Model QRC-1A) 


The Transportable Microwave Parabolic 
Antenna System was developed and produced 
for the US Army under two separate contracts. 
This 3-metre diameter transportable antenna 
was designed for contingency use where time 
to select the site and for it to become opera- 
tional is limited. The quick reaction antenna sys- 
tem is mounted to, and self-contained in, an 
M105A2 trailer, modified by the addition of the 
antenna support structure, stabilising assemb- 
lies, tool box and stowage facilities. A dual 
polarised feed system is used and the feed 
horn is equipped with radome and a thermostat- 
ically controlled de-icing element. Two crew- 
men can assemble and erect it in less than 30 
minutes and all hardware required for its 
assembly is the captive/quick-release type 
which is attached as a permanent part of the 
component or its mating part. No foundations or 
special tools are required for field installation. 


TECHNICAL SPECIFICATION 
Frequency range: 4.4—5GHz 
Gain: (at 4.4GHz) 41dB minimum 


GCU-1935 Antenna Coupler 


The GCU-—1935 automatic Antenna Coupler is 
a modern, rugged unit designed to operate as a 
companion unit with the GSL-—1900 linear 
power amplifier, the GSB—900 transceiver, and 
the GSE—924 exciter. It is capable of handling a 
kilowatt of average power continuously over the 
1.6 to 30MHz frequency range. Tuning is fully 
automatic with the tune cycle programme pro- 
vided by the associated power amplifier. The 
time required for a complete system tune cycle 
is less than 10 seconds. 


MF Antenna Coupler Type 514E 


The 514E (OA—8681/FRC) antenna coupler is a 
fully automatic antenna matching unit designed 
primarily for use with the AN/FRT-—89 transmit- 
ter. 

Coupler tuning is accomplished with a 
servo-controlled variable inductor. The variable 
element, a variometer, does not use moving 
contacts to change the inductance. 

The proportional controlled servo system 


OA8112/TRC-97A Transportable 
Antenna System (Modei 1035) 


This antenna system provides an_ optional 
capability for the AN/TRC-—97A tactical radio 
system in that the 2.4-metre troposcatter 
antennas can be replaced with horn antennas 


MASTS/USA 


Front-to-back ratio 

(at 2.3MHz) 8.6dB 

(at 7MHz and above) 15dB 
Windload 

(no ice) 140mph 

(Yin/12mm, radial ice) 9omph 


MODEL 513 
Directive gain relative to isotropic 
(across band) 9dB 

(at 7MHz) 10dB 

(at 13MHz and above) 12dB 

Vswr: 2:1 max 

Polarisation: vertical 

Power: up to 50kW pep 


Vswr: (4.4—5GHz) 1.2:1 

Power rating: 10kW continuous 

Beamwidth: 1.8° 

Installation time: 2 men, 30 minutes 
Reflector size: 3m (10ft) diameter disassem- 
bled into 4 quadrant sections 

Windload 

(without ground anchors) 80km/h 

(with ground anchors) 192km/h 

Weight: (antenna and trailer) approx 1954kg 
Height: 6.1m from ground line to top of reflec- 
tor 
Width: 5.3m from outer mast point of feed 
waveguide to 1 towing pintle hook on front of 
trailer, 2.6m between centres of stabilisation 
base pads 

Transportability 

(ground) towable by standard military vehicles 
with all mobile characteristics of the M105A2. 
Brakes are air-over-hydraulic type 

(air) transportable in C—130 or other standard 
cargo aircraft without disassembly or special 
stowage operations 

Manufacturer: Radiation Systems Incor- 
porated, McLean, Virginia 


AS2823/TRC antenna 


TECHNICAL SPECIFICATION , 

Frequency range: 1.6—30MHz 

Rf input power: 1000W pep or average 
Antenna matching capability: 35ft (10.6m) 
vertical, long wires to 150ft (45m), line flattener 
for broad-band antennas 

Tuning time: 10s max (includes associated 
power amplifier) 

Height: 11in (28cm) 

Width: 23in (58.4cm) 

Length: 28in (71cm) 

Weight: 77|b (35kg) 


responds automatically to correct the coupler- 
tuning for any change in transmitter frequency 
or antenna impedance. (Six pre-selected chan- 
nels are provided for coarse tuning). 

The coupler is housed in a weather resistant 
aluminium cabinet. The antenna coupler control 
(C—95085/FRC) may be installed in a 19-inch 
(48cm) rack cabinet near the transmitter and up 
to 3000 feet (914 metres) from the coupler. 
This unit requires no special control logic from 
the transmitter for automatic tune cycle control. 


for line-of-sight communications operations. ft 
is composed basically of the AS1939 horn 
antenna which is raised in approximately 
1.8-meire increments to a maximum height of 
14.7 metres by the AB—577 mast assembly. All 


Nominal azimuth, plane beamwidth between 
half-power points 

(across band) 140° 

(at 12MHz and above) 120° 

Front-to-back ratio 

(across band) 10dB 

(at 7MHz and above) 15dB 

Windload 

(no ice) 140mph 

(Yin/12mm, radial ice) 9omph 


Manufacturer: Technology for Communica- 
tions International, Mountain View, California. 


Temperature range: —30 to +65°C. 
+50°C 1000W average continuous 
Humidity: to 95% at 50°C 

Altitude: to 5000ft (1520m) above sea level 


OPERATIONAL SPECIFICATION 
Shock: MIL-STD—810B, Method 516 Proc 1 
Vibration: MIL-STD—167, Type 1 


Manufacturer: Sunair Electronics Incorporated, 
Fort Lauderdale, Florida. 


TECHNICAL SPECIFICATION 

Frequency range: 410—535kHz 

Power requirements: 115V ac +10%, single- 
phase, 50-60Hz, 5A 

Rf input power: 2kW pep or 2kW average 
Tuning time: 5s 


Manufacturer: Continental Electronics Manu- 
facturing Company, Dallas, Texas. 


tools and equipment required for its assembly 
and erection are provided. The horn and 
launcher assemblies are packed in protective 
cases with their supporting installation tools and 
hardware. 


TECHNICAL SPECIFICATION 

Frequency range: 4.4—5GHz 

Gain: 20dB minimum 

Vswr 

(verticat port) 1.25:1 max 

(horizontal port) 1.35:1 max 

Power rating: 1W minimum 

Stability: +5% of original setting for winds up 
to 65.13 knots (120.67km/h) 1.27cm ice 


Model 504 Rosette Steerable LPA 


The Model 504 family of rosette dipole log- 
periodic antennas is designed to provide high 
gain, high front-to-back ratio, steerable perfor- 
mance in a compact area. The 504 is widely 
used in ground-to-air and shore-to-ship cir- 
cuits, where the other end of the path is mobile, 
and good long-distance coverage and gain are 
needed. 

Each curtain of the Model 504 acts indepen- 
dently permitting the 504 to form four indepen- 
dent beams, 120 degrees wide simultaneously. 
Further independence and flexibility is provided 
by using transmitting or receiving multi- 
couplers, allowing several operators to use any 
one beam simultaneously. 

Depending on whether or not an optional 
ground screen is used and the conductivity of 
the nearby terrain, the patterns of the 504 fam- 
ily provide good coverage from 1100 to 
2400km assuming average soil conductivity, 
and up to 3200km assuming the use of a 
ground screen or the proximity of sea water. 
Gain over perfect earth is a minimum of 12 dB 


Model 532 Log-Periodic Antenna 


The Model 532 antenna is specifically designed 
to serve medium-range circuits from 350 to 
2600 kilometres (230 to 1600 miles) and will 
provide secondary coverage for short- (0 
kilometre) and long-range (over 2600 
kilometres) communications. It utilises the 
patented clamped mode concept which extends 
the radiating aperture, thus increasing the 
broadside gain and decreasing the azimuthal 
beamwidth. Because of the narrower azimuthal 
beamwidth, a broader elevation pattern can be 
tolerated and still maintain acceptable gain. 
Consequently the broad elevation patterns 
permit the Model 532 to serve for short- and 
long-range communications as well as 
medium-range circuits. At the lower frequen- 
cies, where high-angle radiation is necessary 
for short-range communications, it provides 
over 4dB gain directly overhead. At the higher 
frequencies where low-angle radiation is 
necessary for long-range communications, the 
gain at 10° is over 13dBi. 

The Model 532 antenna requires only a 
single tower for support, thereby decreasing 
installation costs, maintenance costs, and the 
required land area. 


GCU-1100 Antenna Coupler 


The GCU-1100 is a ten-channel antenna 
matching unit capable of operation on any one 
of ten pre-tuned channel frequencies. Channel 
selection is automatically controlled by the sys- 
tem exciter or linear power amplifier channel 
selector switch. 


Model 537 Transportable 
Log-Periodic Antenna 


Model 537 is a transportable hf antenna. A 
log-periodic configuration is used to provide the 
necessary bandwidth, gain and radiation pat- 
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Installation time: 4 men, 30 minutes 
Height 

14.7m max 

collapsed (launcher height): 2.41m 
each mast section (8): 1.6m 

Weight: (crated) 160kg 


Manufacturer: Radiation Systems 
rated, McLean, Virginia 


Incorpo- 


above an isotrope. Front-to-back ratio is 14dB 
at the lowest rated frequency, 19dB above 1.2 
times the lowest rated frequency. 


Several alternative frequency ranges are 
available, permitting matching available land 
and height restrictions to the maximum band- 
width and performance such a space will sup- 
port. 


TECHNICAL SPECIFICATION 

Polarisation: vertical 

Cross polarisation: n/a 

Power: up to 50kW pep 

Windload 

(no ice) 140mph 

(Yin! 12mm, radial ice) 9Omph 

Nominal take-off angle: (over average soil) 
og 

Angle to half-power points: (over average 
soil) uhpp 26°, Ihpp 5° 

Level of side lobes relative to main lobes: 
—14dB 

Front-to-back ratio 

(at 20% above lowest rated frequency) —19dB 


TECHNICAL SPECIFICATION 
Gain and pattern data: 


Frequency (MHz) 2 
Lower 4-power point (°) 19 
Nominal take-off angle (°) 40 
Upper )2-power point (°) 73 
Front-to-back ratio (dB) 9.3 
Gain relative to isotropic (dBi) 9.3 
Azimuth beamwidth 

between )4-power points (°) 80 
Vswr: 2:1 max 

Polarisation: horizontal 

Power: up to 50kW pep 

Windload 

(no ice) 140mph 

(Yin/12mm, radial ice) 9Omph 

Model number 532—N-—02 
Input impedance 500 
Power (average) ; 
handling (pep) Receive 
Connector ee 


Manufacturer: Technology for Communica- 
tions International, Mountain View, California. 


TECHNICAL SPECIFICATION 

Frequency range: 1.6—30MHz 

Available channels: 10 

Power capability: 1000W average 

Matching capability: 35ft (10.6m) vertical, 
50—150ft (15-47m) long wire types 
Environmental: designed for outside installa- 
tion 

Ambient temperature: —30 to +65°C. To 
+50°C, 1000W average continuous 


terns. The antenna has a maximum vswr of 2 to 
1 across the entire 2 to 30MHz frequency 
bandwidth. This frequency bandwidth is 
achieved with only one input terminal. 

In transportable communications the receiv- 
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Manufacturer: Technology for Communica- 
tions International, Mountain View, California. 


2.88 5.56 23.05 28.46 30 
19 18 12 10 10 
38 39 24 20 20 
70 67 37 32 31 
557 14.2 10.5 18.7 13.4 
10.7 11.2 13.5 oer 13.4 
70 61 55 BS: 55 
532—N-—03 532—N-—04 532—N—06 

500 500 500 
10kW 25kW 1kW 
50kW 50kW 2kW 
1%in (414mm) 1%in (41mm) type N 
EIA female EIA female female 


Altitude: to 5000ft (1524cm) above sea level 
Height: 12in (30.5cm) 

Width: 22in (56cm) 

Length: 30in (76.2cm) 

Weight: 73lb (33kg) 


Manufacturer: Sunair Electronics Incorporated, 
Fort Lauderdale, Florida. 


ing terminal may be at any distance from the 
transmitting station and so an antenna elevation 
pattern which supports short-, medium-, and 
long-range communications is necessary. 
Model 537 provides radiation patterns which 
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are optimised for this use. At the low frequen- | 
cies, which are normally used to support short- | 
range communications, the antenna radiates at 
the high take-off angles necessary for short- 
range communications. As the frequency is 
increased to support longer-range communica- 
tions, the take-off angles decrease to support 
these longer paths. With this radiation pattern 
performance, the 537 can support all ranges of 
circuits and yield highly reliable communica- 
tions. 

It is supplied complete with all the necessary 
hardware, tools, and 50 ohm _ transformer 
necessary to make the antenna operational. A 
hand winch and rope snubbers are included to 
facilitate quick erection. All necessary guy 
anchors are included in the tower package. 
Sturdy transit cases and complete instructions 
for assembly and disassembly are included. 


TECHNICAL SPECIFICATION 
Frequency range: 2-30MHz 

Vswr: 2:1 max 

Input impedance: 500 nominal 
Polarisation: horizontal 
Front-to-back ratio 

(at 4MHz) 5dB 

(at 1OMHz) 11dB 

Power: up to 10kW pep 

Windload 

(no ice) 85mph (135km/h) 

(Y%in/6mm radial ice) 75mph (120km/h) 
Turning radius: 197ft (60m) 

Height: 80ft (24.4m) 

Width: 325ft (99m) 

Length: 280ft (85.4m) 

Installation time: (4 trained men) 2h 
Gain and pattern data: 


pad Kits 


Model 537 antenna pack 


Frequency (MHz) 3 4 10 30 
Gain relative to isotropic (dBi) 6 8 9 10 
Lower !2-power point (°) 30 25 25 15 
Nominal take-off angle (°) 70 BS 50 35 ° 
Upper )2-power point (°) 1S 110 90 55 
Azimuth beamwidth (°) 100 120 80 80 


Manufacturer: Technology for Communica- 
tions International, Mount View, California. 


Model 537 antenna 


Model 548 Log-Periodic Antenna 


The Model 548 is a transposed dipole 
horizontally-polarised log-periodic antenna. 

Because of the compact, simplified design of 
the Model 548, it may be used where antenna 
siting is difficult. It lends itself to modification for 
installation in difficult situations or with stringent 
communication requirements. 


Model 548 antenna 


TECHNICAL SPECIFICATION 

Vswr: 2:1 max 

Polarisation: horizontal 

Azimuth beamwidth: 60° minimum 
Front-to-back ratio: 13dB minimum 
Power: up to 2kW pep 

Windloads 

(no ice) 140mph (225km/h) 

(with Yin/12mm, ice) 9Omph (145km/h) 


Manufacturer: Technology for Communica- 
tions International, Mountain View, California. 


Antenna Mast Systems (1913 
series) 


The Model 1913 Antenna Mast System was 
built to enable tactical radio systems to operate 
in areas of high, dense foliage and provide 
improved line-of-sight communications. This 
aluminium mast system raises a 1.8 metre 
reflector to a height of 32 metres. It has 
demonstrated its ability to withstand survival 
winds of 100 knots with only +0.8° maximum 
deflection. Originally designed to a US Air 
Force specification for the AN/GSQ—119 and 
-—120 transportable radio sets, the mast, 
antenna and all its components are packed and 
transported in the S141 operations shelter. The 
mast system has since been modified several 
times according to the types of antennas with 
which it is fitted, operational height and integral 
pack-up configuration. The following versions 
have been announced. 


Model 1931-10 


This antenna mast assembly can place a 1.8 
metre diameter antenna reflector at seven 
incremental heights between 3.7 and 31 
metres. Feed system and waveguide for either 
4.4 to 5GHz or 7.125 to 8.4GHz frequency 
ranges are available. The solid surface reflector 
consists of four interchangeable panels. A hea- 
ter in the feed system prevents ice forming on 
its aperture. Mechanical azimuth and elevation 
adjustment to the reflector are made from the 
ground; however, electrical drive systems are 
optionally available. Arrowhead anchors secure 
the mast system to the ground and all erection 
equipment required to assemble the antenna 
and mast is provided. Electrical power is not 
required for installing the mast system. 


TECHNICAL SPECIFICATION 

Height: erectable in 7 increments between 3.7 
and 31m 

Mast: 17 vertically interlocking mast sections, 
each 22.9cm diameter, 1.9m long 

Installation time: 6h with 4 men 

Windload 

(operational) 160km/h 

(survival) 208km/h 

Beam pointing accuracy: < 1—11!2° 


Model 1913-02 
(US Army Designation: AB1215 ()/G Mast) 


This mast is a modification of Model 1913-01 in 
which two 1.4 metre diameter antennas are 
mounted on top of the mast system. Each 
antenna is independent and electrically- 
controlled from the ground for azimuth and ele- 
vation adjustment. All hardware and fasteners 
are self-captivating and designed for speed and 
safety during assembly. 


Models 608 and 612 Loop Arrays 


The Model 608 Log-Periodic Loop Array offers 
nominally constant pattern and impedance per- 
formance over the designed operating range. 
The array consists of a number of magnetic 
dipole cells arranged in a quasi log-periodic 
fashion. As in an electric dipole log-periodic, 
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Gain and pattern data: 


Frequency (MHz) 3 
Gain relative to isotropic (dBi) liter, 
Lower )2-power point (°) 18 
Nominal take-off angle (°) 35 
Upper '2-power point (°) 67 
Azimuth beamwidth between 

Y2-power points (°) 76 


TECHNICAL SPECIFICATION 
Frequency range: 4.4—5GHz 
Erected height 

(to centre of antenna) 37.3m (using 18 mast 
sections) 

Guy radius to base 

(outer ring) 26.2m 

(middle ring) 18.3m 

(inner ring) 13.1m 

Weight: 1080kg 

Antenna type: 1.4m parabolic, 2 each 
Installation time: 6 men, 6h 
Windload 

(without ice) 120km/h 

(with 5cm radial ice) 104km/h 
(survival, with ice) 160km/h 


Model 1913-03 


(US Air Force Designation to be assigned) 


This antenna mast system is the basic model 
1913-01 adapted for an electric (120/208V, 
3-phase, 400 Hz) system to make remote 
adjustment to azimuth and elevation reflector. 
This model also has a specially designed pallet 
to store and transport the mast, antenna and its 
erection tools. The exterior of the pallet has 
brackets, fork lift channels, tie-down rings and 
lift rings to facilitate rapid local or world-wide 
deployment by M720 Mobilizer, truck, rail, ship, 
fixed-wing or rotary wing aircraft. 


TECHNICAL SPECIFICATION 

Frequency range: 4.4—5GHz 

Gain: 36dB minimum 

Vswr: 1.35:1 

Power rating: 2kW cw 

Primary power: 128/208V, 3-phase, 400Hz 5A 
Feed system: vertical or horizontal polarisation 
Erected height: (to centre of reflector) 7 
incremental heights, between 3.7—31m 

Guy radius at base 

(outer ring) 2.6m 

(middle ring) 18.3m 

(inner ring) 15.2m 

Weight: 1136kg 

Installation time: 6 men, 4h 

Windload 

(without ice) 120km/h 

(with 5cm radial ice) 104km/h 

(survival without ice) 160km/h 


Model 1913-04 (Mystic Star) 
(US Air Force Designation OE—272/G) 


This antenna mast assembly has the same 
launcher and mast assemblies as the Models 
1913-01 and 1913-03 systems. However, a 
rotatable aluminium hf log periodic antenna with 
17 elements spaced along a 18.9 metre long 
boom is used as the antenna top mast load. 
The longest element measures 28 metres and 


the phasing or beam-forming is inherent in the 
structure. There is one feed terminal and one 
pre-amplifier which connects to the structure 
and eventually excites a backward radiated 
wave. Because each cell is electrically small, it 
is necessary to resistively and capacitively load 
each magnetic dipole. Nevertheless the noise 
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1913 antenna mast 


the assembled antenna is raised to a maximum 
height of 16.1 metres. The antenna pedestal is 
remotely controlled and the speed of rotation is 
4 degrees per second. Electric limit switches 
restrict azimuth rotation to +180 degrees to 
prevent damage to the coaxial cables. The 
entire system is also packed and transported in 
its skid pallet which permits rapid deployment 
by all standard means of transport. 


TECHNICAL SPECIFICATION 
Frequency range: 4—30MHz 
Forward gain: (4—6MHz) 9dB 
Vswr: 2.5—1 max 

Polarisation: horizontal 

Power 

(average) 2.5kW 

(peak) 10kW 

Primary power: 40—400Hz, 115V 
Windload: (survival) 160km/h 
Erected height: 17m 

Weight: (on pallet in pack-up configuration) 
1591kg 

Installation time: 6 men 6h 


Manufacturer: Radiation Systems 
rated, McLean, Virginia. 


Incorpo- 


figure of the structure is such that one will be 
externally noise-limited in most receiving appli- 
cations. Because the performance of this struc- 
ture is essentially frequency independent, it is 
employed most often in sectoral receiving 
applications or as an element in steerable linear 
arrays. 
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The 608 is a wire-strung antenna, manufac- 
tured and pre-assembled at the factory. 


Model 612 Loop Array 


The Model 612 element may be arrayed and 
arranged to provide a great variety of receiving 
systems from patterns appropriate to simple 
point-to-point circuits to a large number of 
directive, overlapping patterns emanating from 
a minimum of space. 

The basic 612 element is a large, low- 
inductance, aluminium tube. The loop is fed at 
the upper mid-point using a broad-band, pas- 
sive, matching network enclosed in a watertight 
housing. The output of the matching unit con- 
nects to a coaxial cable which feeds through 
one of the hollow curved tubes to the base at 
which point the cable is buried. This method of 
feeding the loop assures that it is electrically 
balanced at all frequencies. The broad-band 
matching network provides an optimum impe- 
dance match for maximum power transfer and 
efficiency over the 2 to 32MHz bandwidth. The 
loop is supported by either a metal tripod with 
foot pads or wooden posts sunk in the ground 
with appropriate bracketry. Beam-forming is 
accomplished by bringing the feed cables from 
each element back to a beam-forming unit. In 
the beam-forming unit of the bi-directional 
arrays the signal from each loop is first split and 
then fed through two separate delay line cir- 
cuits, each of which generates 4 beam pointed 
in opposite directions along the long axis of the 
array. Two separate sets of hybrids combine 
the signals from the two sets of delay lines to 
provide the two directive beams. A broad-band 
pre-amplifier, with 30dB gain, immediately fol- 
lows each hybrid combiner. This pre-amplifier 
sets the system noise figure right at the point 
where the beam is formed. In the uni- 
directional arrays the signal from each loop is 
fed directly to a delay line circuit and a single 
hybrid is used to combine the signals from the 
delay lines. A single broad-band 30dB gain 
pre-amplifier follows the hybrid. 

Since the 612 element can be arrayed in a 
wide number of configurations, a descriptive 
model-numbering system is used. The first pos- 
ition, preceding the numeral 612 indicates the 
number of elements in each array. The next 
position indicates the number of metres spac- 
ing between individual elements. The last posi- 
tion is occupied by either U or B indicating 
whether the elements in each array are operat- 
ing in a uni-directional or a bi-directional mode. 
Thus, the model 4—612—8—4-B is a rosette of 
four bi-directional end-fire 612 elements, each 
composed of eight loops spaced four metres 
apart. 


Model 621 Log-Periodic Antenna 


Model 621 Log-Periodic Antenna is specifically 
designed for the short-to-medium range com- 
municator. It is significantly more reliable than 
currently available antennas such as whips or 
doublets. Highly efficient performance is pro- 
vided without the use of matching units. 

QRM is reduced by the 621’s high directive 
gain. This high gain results from TCl’s new 
clamped mode concept which provides an 
active aperture one full wavelength wide at the 
higher frequencies. 

The take-off angle of the 621 varies as a 
function of fequency with a high take-off angle 
at low frequencies and a low take-off angle at 
high frequencies. This performance optimises 
communications reliability for short- and 
medium-range circuits. 


Model 621 antenna 


ANTENNAS AND MASTS/USA 


612 loop array 


TECHNICAL SPECIFICATION 


Model 608 
Frequency range: 2—30MHz 
Vswr: 2:1 max 


Frequency (MHz) 2 3.6 6.4 
Directive gain (dB) (ah 3) SHS) 
Power gain (dBi)* SAS) S22) = iIbNS) 
Power gain (dBi)** —33 —29.3 -—21.1 
F/B ratio (dB)* 11625 se |O/S eet: 


Take off angle (°)** 30 30 30 
*Perfect Ground 
** Average Ground 


Model 612—8--4—B 


Frequency range: 2—32MHz 

Directive gain 

(2 MHz) 5 dBi 

(5 MHz) 8 dBi 

(10 MHz) 10 dBi 

(20 MHz) 13 dBi 

(30 MHz) 14 aBi 

Polarisation: vertical 

Azimuth beamwidth between 3dB points 
(5MHz) 86° 

(SOMHz) 54° 

Direction of radiation: bi-directional receiving 
signals simultaneously from either end-fire 
direction 


Polarisation: vertical 

Input impedance: 500 

Height: 20ft (6m) 

Length: (guy to guy) 130ft (40m) 
Output connector: type N jack 


de Ves eO 23.1 26.7 30 
Z 10.5 11 10.3 8.8 8.2 
-8 SNS 1.6 2.8 3.4 4.1 
SST ifah eS) SSS) 2 28} 
14.1 186) 21-2 7 18:90e 24 tSeeno 


30 30 25 25 8, 25 


Effective height: (8 elements): 26ft (8m) 
Elevation angle at upper 3dB points 
(5MHz) 80° 

(SOMHz) 30° 

Front-to-back ratio (4—-32MHz): 
minimum 7 
Number of model 612 loops in array: 8 
Array length: 98ft (30m) 

Inter-loop spacing: 13ft (4m) 

Element height: 78in (2m) 

Impedance (output): 500 

Beam former output connector: 2 type N 
jacks 


13dB 


Manufacturer: Technology for Communica- 
tions International, Mountain View, California. 


TECHNICAL SPECIFICATION 
Vswr: 2:1 or less over most of band 
Polarisation: horizontal 

Power: up to 20kw pep 
Impedance: 500 nominal 
Windload: 100mph (160km/h) 


Manufacturer: Technology for Communica- 
tions International, Mountain View, California. 


Transportable Antennas (1113, 
1114 and 1115 Series) 


AN/TRA-39A and —44 Mobitenna 
Antenna (Model 1113-01) 


The Mobitenna (US Army designation 
AN/TRA—39A and US Air Force designation 
AN/TRA—44) is a tripod-mounted, 8.5 metre 
diameter tropospheric scatter antenna, the first 
unit of its class to make prime structural use of 
its trailer assembly while in operation. The 
entire antenna assembly converts into a 9.1 
metre trailer with air and electrical braking sys- 
tems and running lights. It can be towed by 
standard military vehicles. Two such trailers can 
be loaded into the C-130 cargo aircraft. Made 
of aluminium, the Mobitenna is capable of with- 
standing the most severe environmental condi- 
tions. It is adaptable for use with the 
AN/MRC—98, AN/MRC-113, AN/TRC-—66, 
AN/TRC-—103, AN/TRC-—90B, AN/TRC-100, 
AN/TRC-—105 and AN/TRC-—132 radio sets. 
Three interchangeable focal feeds have been 
developed to permit operation of this transport- 
able antenna in the 755 to 985, 1700 to 2400 
and 4400 to 5000MHz frequency bands. An 
outer row of panel extensions may be used to 
increase the reflector diameter up to 11 metres. 
No foundation, special tools or electric power 
are required for field installation. 


TECHNICAL SPECIFICATION 

Gain (4.4GHz): 49 

Vswr: (typical) 1.3:1 over 4.4-5GHz 
Isolation: 35dB minimum 

Transmit power: (typical) 10kW 

Feed system: focal, vertical and horizontal 
polarisation with twin waveguide run. Feed 
aperture has radome and thermostatically con- 
trolled de-icing equipment. 

Beamwidth: 0.58° at half-power point 

Weight: 3864kg 

Windload (with 5cm of radial ice) 

(operational) 129km/h 

(survival no foundation) 200km/h 

(with foundation) 240km/h 

Height: (erected) 11.6m to top of reflector 
Width: (erected) 13.1m from feedhorn to back 
of tripod, 11.9m between centres of tripod legs 
Diameter: (reflector) 8.5m 

Adjustment capability 

(azimuth) +6° 

(elevation) +5° 


Model 1113-01 (ES) 


This 8.5 metre transportable focal feed earth 
station antenna is a minor modification of the 
Model 1113-01 tropospheric scatter antenna in 
that the elevation jackscrew has been extended 
for a greater elevation adjustment range. It has 
the same transportability features and contains 
the necessary tools and equipment for field 
installation. 


TECHNICAL SPECIFICATION 

Receive gain (4GHz): 48.7dB 

Transmit gain (6GHz): 52.1dB 

Vswr: (transmit and receive) 1.3:1 
Polarisation: orthogonal, linear or circular 
Transmit power: 10kW 
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Gain pattern data: 
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Gain 
relative Nominal Front- 
to take-off to-back 
Frequency (MHz) isotropic (dBi) angle ratio (dB) 
Short range: 2 US 8o° 0.5 
2.6 9.5 45° ifAs) 
12 10.7 45° NATE 
26 11 40° 18 
Medium range: 2 5 80° 0.5 
2.6 9.5 45° Tess: 
12 11.4 hey 13 
26 12.2 28° 10 


ANITRA-—39A troposcatter antennas 


Isolation: 30dB 

Feed type: focal point 

Weight: 3863kg 

Antenna temperature (at 10° elevation angle 
relative to earth horizon) 43°K max 

Reflector diameter: 8.5m 

Windload 

(operational) 100km/h 

(survival no foundation) 184km/h 

(with foundation) 216km/h 


Model 1113-02 


This focal feed transportable earth station 
antenna is a modification of the 113-01, in 
which the reflector has been extended to 10 
metres and the elevation jackscrew adapted for 
greater elevation adjustment range. It has the 
same transportability features and contains the 
necessary tools and equipment for field installa- 
tion. Optional remote-manual or step-track sys- 
tems for pedestal control are available. 


TECHNICAL SPECIFICATION 

Receive gain (4GHz): 49.7dB 

Transmit gain (6GHz): 53.1dB 

Vswr: (transmit and receive) 1.3:1 
Polarisation: orthogonal, linear or circular 
Transmit power: 10kW 

Feed type: focal point 

Isolation: 30dB 

Weight: 5000kg 

Antenna temperature (at 10° elevation angle 
relative to earth horizon) 41°K max 
Diameter (reflector): 10m 

Installation time: 6 men, 10h 

Windload 

(operational) 90km/h 

(survival no foundation) 184km/h 

(with foundation) 216km/h 


hae 
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Model 1113-03 


The 11 metre reflector is the largest unit in this 
series of transportable antennas. Because of its 
size some of the stowed upper antenna com- 
ponents may require removal for air transport. 
Field installation time is somewhat increased, 
particularly if the optional remote-manual or 
step-track pedestal controls are used. 


TECHNICAL SPECIFICATION 

Receive gain (4GHz): 50.18dB 

Transmit gain (6GHz): 54.2dB 

Vswr: (transmit and receive) 1.3:1 
Polarisation: orthogonal, linear or circular 
Transmit power: 10kW 

Isolation: 30dB 

Feed type: focal point 

Weight: 5568kg 

Antenna temperature (at 10° elevation angle 
relative to earth horizon) 40°K max 
Diameter (reflector): 11m 

Installation time: 6 men, 10h 

Windload 

(operational) 80km/h 

(survival no foundation) 168km/h 

(with foundation) 200km/h 


Models 1114 Transportable Earth 
Station Antennas 


The Models 1114-01, 1114-02 and 1114-03 
transportable earth station antennas use the 
cassegrain feed system and have reflector 
diameters of 8.5, 10 and 11 metres respec- 
tively. In all other physical respects, this model 
is identical to the Model 1113 focal feed anten- 
nas. Each has its own integral trailer structure, 
can be towed to its destination, and is erected 
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with tools and equipment supplied. The reflec- 
tor is shaped and feed support spars are built to 
the co-ordinates and geometry of the casseg- 
rain feed system. As with the Model 1113 
antennas, remote-manual and step-track ped- 
estal control capability are optional features. 


TECHNICAL SPECIFICATION 
Model 1114-01 


Receive gain (4GHz): 49.3dB 

Transmit gain (6GHz): 52.7dB 

Vswr (transmit and receive): 1.3:1 
Polarisation: orthogonal, linear or circular 
Transmit power: 10kW 

Isolation: 30dB 

Feed type: cassegrain 

Diameter (reflector): 8.5m 

Weight: 3864kg 


Model 1114-02 


Receive gain (4GHz): 50.7dB 
Transmit gain (6GHz): 54.1dB 
Vswr (transmit and receive): 1.25:1 
Polarisation: linear-orthogonal 
Transmit power: 10kW 

Isolation: 30dB 

Feed type: cassegrain 


VHF Antenna 437B-10 


The 437B-10 is a single-dipole, vertically- 
polarised, vhf antenna for ground-to-air or 
shipboard-to-air communication. The antenna 
operates from 116 to 152 MHz and has a vswr of 
less than 2 to 1. The antenna gain is 2dB over 
isotropic and has 3kW average power rating. 
Itis designed for stacking and provides 24dB 
isolation between adjacently stacked units. 
Rigid construction allows as many as four units 
to be stacked and supported by the base flange 
of the lower antenna. Each antenna is base-fed 
with an input of 50ohms and a 1¥zinch (3.8cm) 


UHF Antenna 437B-7 


The 437B-7 is a dual-dipole, vertically polarised, 
uhf antenna used for ground-to-air or 
shipboard-to-air communication. The antenna 
operates from 225 to 400 MHz and has a vswr of 
less than 2 to 1. The antenna gain varies from 4 
to 5dB over isotropic and has a 2kW average 
power rating. 

It is designed for stacking and provides 30dB 
isolation between adjacently stacked units. Four 
units can be stacked and supported by the base 
flange of the lower antenna. Each antenna is 
base-fed with 50-ohm input and a 1¥%-inch 


AN/URA-38A Antenna Coupler 


AN/URA-—38A is an automatic antenna tuning 
system designed for surface ship and fixed sta- 
tion use with the AN/URT—23B(V). The system 
is readily adaptable for use with other transmit- 
ting sets, and will efficiently match the 50 ohm 
output of a 100 to 1000 watt pep transmitter to 
the impedance of a 4.6, 7.7, or 10.7 metre whip 
antenna over the entire 2 to 30MHz frequency 
range. Three operating modes allow completely 
automatic tuning, manual tuning using a 150 
watt cw carrier and silent tuning without the use 
of rf power. The AN/URA-—38A consists of the 
antenna coupler control C—3698A/URA-38, 


GCU-910A Antenna Coupler 


The GCU-910A remotely-controlled antenna 
coupler is designed for military use as a com- 
panion unit with the GSB-—900 transceiver or 
GSE-924 exciter. It will tune a wide variety of 
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Diameter (reflector): 10m 
Weight: 5000kg 


Model 1114-03 


Receive gain (4GHz): 51.4dB 
Transmit gain (6GHz): 54.9dB 
Vswr (transmit and receive): 1.25:1 
Polarisation: linear-orthogonal 
Transmit power: 10kW 

Isolation: 30dB 

Feed type: cassegrain 

Diameter (reflector): 11m 

Weight: 5568kg 


Model 1115-01 


This aluminium tripod-mounted 4.6 metre satel- 
lite earth station antenna is a modified version 
of the model 1115-02 troposcatter antenna 
system developed for military tactical opera- 
tions. It has a dual polarised focal feed system 
and has mechanical azimuth and elevation 
reflector adjustment features. All major assemb- 
lies and sub-assemblies, including eight reflec- 
tor sections, are fully interchangeable. The 
antenna is designed for ease of transport and 
operation world-wide. Any necessary guy 
cables, anchors and installation equipment are 
provided and the antenna can be erected on an 
unprepared site by four men in 2% hours. 


diameter tube through the centre gives access 
to cables from other equipment. 


TECHNICAL SPECIFICATION 
Frequency range: 116—152MHz 
Polarisation: vertical 
Impedance: 500 

Vswr: <2:1 

Power (average) 3kW (pep) 6kW 
Gain: 2dB over isotropic 
Radiation patterns 

(horizontal) omni-directional 
(vertical beamwidth) 80° 


(3.81cm) diameter tube through the centre 
gives access to cables from other equipment. 


TECHNICAL SPECIFICATION 
Frequency range: 225-400 MHz 
Polarisation: vertical 

Impedance: 50 ©} 

Vswr: <2:1 

Power (average) 5kW (pep) 10kW 
Gain: 4-5cB over isotropic 
Radiation patterns 

(horizontal) omni-directional 
(vertical beamwidth) 30-40°, depending on 
frequency : 


located at the radio transmitting set, and the 
waterproof antenna coupler 
CU—938A/URA-38, located at the antenna 
base up to 500 feet (152m) from the transmit- 
ting set. 


TECHNICAL SPECIFICATION 

Frequency range: 2—30MHz when tuned 
Operating modes: automatic, manual and sil- 
ent 

Vswr: (when tuned) 1.5:1 max 

Rf power capability: 1000W average of pep 
Tuning time: < 5s in automatic mode 
Primary power source: 115V ac +10% 
single-phase, 48—420Hz 


antennas such as 9 to 35 foot (2.7 to 10.6 
metre) whips or long wire antennas to 150 feet 
(45 metres) in length. 

The fibreglass enclosure is watertight and 
impervious to salt atmosphere. All hardware 


TECHNICAL SPECIFICATION 

Frequency range 

(receive) 3.7—4.2GHz 

(transmit) 5.9-6.4GHz 

Gain 

(3.7GHz) 42.5dB minimum 

(4.2GHz) 43.5dB minimum 

(5.9GHz) 46.4dB minimum 

(6.4GHz) 47dB minimum 

Polarisation: orthogonal, linear or circular 
Isolation 

(linear) 40dB minimum 

(circular) 30dB minimum: 

Power: 10kW cw 

Beamwidths 

(receive band) 1.05° minimum at 3dB 
(transmit band) 0.85° minimum 

Antenna temperature: (at 10° elevation angle 
relative to earth horizon) 44°K 

G/T (with 90°K low noise receiver at edge of 
dish) 21.5dB minimum 

Installation time: 2.5h with 4 men 
Windload 

(operational, no foundation) 96km/h 

(with foundation) 128km/h 

(survival, no foundation) 160km/h 

(with foundation) 192km/h 

Weight: 545kg 


Manufacturer: Radiation Systems 
rated, McLean, Virginia. 


Incorpo- 


Windload (with 1 in/2.54cm radial ice) 100 mph 
(160 km/h) 

Moisture: sealed 

Construction: fibreglass radome with white 
epoxy finish 

Connector: type HN female 

Diameter: 8in (20.32cm) 

Length: 69in (175.26cm) 

Weight: 50|b (22.67 kg) 


Manufacturer: Rockwell International, Collins 
Telecommunications Products Division, Cedar 
Rapids, lowa. 


Windload (with 1 in/2.54cm radial ice) 100 mph 
(160km/h) 

Moisture: sealed 

Construction: fibreglass radome with white 
epoxy finish 

Connector: type HN female 

Diameter: 8in (20.32cm) 

Length: 69in (175.26cm) 

Weight: 50!b (22.67kg) 


Manufacturer: Rockwell International, Collins 
Telecommunications Products Division, Cedar 
Rapids, lowa. 


Power consumption: 80W max continuous 
(130W max intermittent for less than 5s) at 
115V ac, 60 or 400Hz 

Temperature range 

(CU—938A/URA-38) —28 to +65°C 
(C—3698A/URA-—38) 0 to +50°C 
CU-938A/URA-38 C-3698A/URA-38 
Height 10%in (27cm)  5%in (13.3cm) 
Width 15%in (38.4cm) 19%in (49.2cm) 
Length 29%in (75.4cm) 8%in (22.1cm) 
Weight 75lb (34kg) 23lb (10.4kg) 
Manufacturer: Stewart-Warner 
Chicago, Illinois. 


Corporation, 


and metal components are brass, aluminium or 
stainless steel with suitable platings to ensure a 
long life free of any effects from corrosion or 
fungus. 

Its size allows it to be mounted in areas 


where space is restricted and the watertight 
enclosure makes it ideally suitable for outside 
mounting at the antenna site. 

The operator tunes the antenna using the 
control head mounted in the front panel of the 
companion radio and monitoring the reflected 
power (vswr) indicated on the control head 
meter. The tuning network consists of two 
motor-driven elements with additional capability 
to switch in fixed values of capacitance to bring 
the antenna impedance within the tuning range 
of the variable elements. The tuning procedure 
is simple and designed to be performed by 
radio operators. 


GCU-935 Antenna Tuner 


The GCU-935 Automatic Antenna Tuner is 
designed for military use as a companion unit to 
the wide variety of antennas used in vehicles, 
shelters, ships and base stations. Operation is 
automatic, requiring only that the operator start 
the tune sequence. Lamp indicators on the 
GSB-—900 front panel plug-in module inform the 
operator if the antenna needs to be tuned, and, 
when the tune cycle is complete and the sys- 
tem ready for use. 

It is mechanically and electrically designed to 
meet stringent military specifications for shock, 
vibration, and protection from outside environ- 
ment. The absence of blower, fans, or ventilat- 
ing louvres results in a completely sealed 
waterproof enclosure designed for installation in 
exposed areas. 

The tuning network consists of two servo- 
driven elements controlled by solid-state elec- 
tronics contained on three plug-in printed circuit 


Naval Antenna AT-252/SRC 


The AT-252/SRC whip antenna is designed for 
communication in the 20 to 50MHz frequency 
range. It is vertically-polarised and omni- 
directional. 


Naval Antenna NT-66095 


The NT-66095 is a dipole antenna operating in 
the 225 to 400MHz range. 


Naval Antenna AT-150/SRC 


The AT-150/SRC is a broad-band, coaxial dipole 
antenna for transmitting and receiving 
vertically-polarised waves in the 220 to 400 MHz 
range. 


Naval Antenna AS-390/SRC 


The AS-390/SRC is a broad-band co-axial stub 
antenna that may be used for transmitting or 
receiving vertically-polarised waves between 
220 and 400MHz. 
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TECHNICAL SPECIFICATION 

Frequency range: 1.6—30MHz 

Tuning capability 

9-—35ft (2.7-10.6m) whip antennas, 35—150ft 
(10.6—45m) long wires. Line flattener for 
broad-band antennas 

Rf input power: 100W pep and average 
Remote capability: up to 250ft (76m) separa- 
tion from transmitter 

Power input: 28V dc supplied by transmitter in 
tune mode only 

Height: 12.7cm (5in) 

Width: 25.4cm (10in) 

Depth: 30.5cm (12in) 


boards. The outside case can be removed to 
expose all modules and assemblies for mainte- 
nance and repair. 

The tuner is compatible with all GSB—900 
transceivers either in use or units delivered 
from the fagtory. The antenna coupler control 
plug-in panel supplied with GCU—935, is easily 
interchanged with the standard plug-in panel 
mounted in the GSB—900. 


TECHNICAL SPECIFICATION 

Frequency range: 1.6—30MHz 

Vswr: 1:5 or less 

Tuning capability: 9—35ft (2.7 to 10.6m) whip 
antennas, 35—150ft (10.6 to 45m) long wires, 
line flattener for broadband antennas 

Rf input power: 100W pep and average 
Tuning time: 30s max, 3s typical 

Tune power: 25W rf delivered 

Remote capability: up to 200ft (60m) separa- 
tion from transceiver 


TECHNICAL SPECIFICATION 
Frequency range: 20-50MHz 
Vswr: 2:1 

Connector: type N 
Polarisation: vertical 

Pattern: omni-directional 
Base-plate dimensions: 
(24x24cm) 


9% x9vin 


TECHNICAL SPECIFICATION 
Frequency range: 225-400 MHz 
Vswr: 2:1 

Height: 20in (50.8cm) 

Width: 3in (7.62cm) 

Length: 42in (106.68cm) 
Weight: 40!b (18.1kg) 
Connector: type N 


TECHNICAL SPECIFICATION 
Frequency range: 220-400 MHz 
Ambient temperature: 177°C (350°F) 
Impedance: 500 

Vswr: 2.1:2 max 

Height: 17%in (44.1 cm) 


TECHNICAL SPECIFICATION 

Frequency range: 220-400 MHz 

Ambient temperature: not greater than 177°C 
(350°F) 

Vswr: not greater than 1.9:1 

Impedance: 50 0 

Height: 16in (40.64cm) 


359 


Weight: 16.5lb (7.5kg) 
Temperature range 
(operating) —30 to +65°C 
(storage) —55 to +85°C 


OPERATIONAL SPECIFICATION 

Vibration: MIL-STD—202D method 201A 
Shock: MIL—STD—202D method 213 test con- 
dition A 

Humidity: MIL—STD—202D method 103B test 
condition B 


Manufacturer: Sunair Electronics Incorporated, 
Fort Lauderdale, Florida. 


Power unit: +28V dc from GSB-—900 
(tuning) 2.8A 

(operating) 1.1A 

Temperature range 

(pep) —30 to +65°C 100W 

(average) —30 to +50°C 100W 
Height: 24cm (9.3in) 

Width: 23cm (Qin) 

Length: 28cm (1 1in) 

Weight: 7.2kg (16lb) 


OPERATIONAL SPECIFICATION 

Humidity: MIL-STD-810B Method 507 Proc 1 
Shock: MIL-STD-810B Method 516.1 Proc 1 
Vibration: MIL-STD-810B Method 514.1 Proc 
VIII 

Dust: MIL-STD-810B Method 510 Proc 1 

Rain: MIL-STD-810B Method 506 Proc 1 


Manufacturer: Sunair Electronics Incorporated, 
Fort Lauderdale, Florida. 


Length: 130in (3.21 m) 
Weight: 20!b (9.07kg) 


Manufacturer: R A Miller Industries, Incorpo- 
rated, Grand Haven, Michigan. 


OPERATIONAL SPECIFICATION 
The NT-66095 meets specification MIL-E- 
5272C. 


Manufacturer: R A Miller Industries, Incorpo- 
rated, Grand Haven, Michigan. 


Width: 227/1:6in (57cm) 
Weight: 4.5lb (2.08kg) 
Connector: type N 


Manufacturer: R A Miller Industries, Incorpo- 
rated, Grand Haven, Michigan. 


Length: 23in (58.42cm) 
Weight: 23in (58.42cm) 
Connector: type N 


Manufacturer: R A Miller Industries, Incorpo- 
rated, Grand Haven, Michigan. 
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Naval Antenna CCSF-66131 


The CCSF-66131 is a ground plane type 
antenna for use in the 300 to 3300 MHz range. 


Naval Antenna CCSF-66132-A 


The CCSF-66132-A is an omni-directional 
ground plane antenna for use in the 60 to 
300 MHz range. 
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TECHNICAL SPECIFICATION 
Impedance: 500 

Weight: 26lb (11.79kg) 
Connector: type N 

Pattern: omni-directional 


TECHNICAL SPECIFICATION 
Frequency range: 60-300 MHz 
Pattern: omni-directional 
Vswr: 5.1:1 max 

Connector: type N 

Weight: 36lb (16.3kg) 


OPERATIONAL SPECIFICATION 
It has been tested and approved to meet MIL- 
E-5272C. 


Manufacturer: R A Miller Industries, Incorpo- 
rated, Grand Haven, Michigan. 


OPERATIONAL SPECIFICATION 
The CCSF-66132-A meets the MIL-E-5272 
specification. 


Manufacturer: R A Miller Industries, Incorpo- 
rated, Grand Haven, Michigan. 


AN/SYR-1 Phased Array Antenna 


The AN/SYR-1 Phased Array Antenna was 
designed and developed for the US Navy and is 
installed on board the USS Wainwright. The 
S-band array provides two simultaneous beams 
and quadrant coverage with two-dimensional 
scanning. It has dual down-converters and 
digitally-controlled beam steering. Other fea- 
tures include auto-track capability, self-testing 
and a radome protected with de-icing capability. 


Models 505 and 506 Ship-Shore, 
Ground-Air Broadcast Antenna 


Model 505 Inverted Cone Antenna 


The 505 is claimed to be approximately 11 per 
cent smaller than alternative antennas for a 
given bandwidth. 

It can handle up to 200kW peak (with special 
end seal), and is a natural companion to the 
model 302 and 303 series of transmitting multi- 
couplers. With the use of these devices, one 


TECHNICAL SPECIFICATION 
Gain: 18dB (minimum) 
Polarisation: vertical 
Coverage 

(azimuth) +45° 
(elevation) —21 to +30° 
Noise’ figure: 5dB 
Beam switching 

(time) <5us 

(outputs) dual if 
Height: 45.7cm (18in) 
Width: 121.9cm (48in) 


505 can do the work of several broadcast 
antennas, with resulting savings in land, installa- 
tions, maintenance, co-axial line and reduction 
in antenna farm crowding. 


Model 506 Conical Monopole 
Antenna 


This family of conical monopole antennas util- 
ises a new class of radiating structure which, 
when combined with structural 


innovations, 


Model! 505 antenna 


Depth: 45.7cm (18in) 
Weight: 135kg (300Ib) 
Windload: (2.54cm/1in ice) 100 knots 


OPERATIONAL SPECIFICATION 
MIL-E-16400 

MIL-STD-901 Shock: 
Vibrations: MIL-STD-167 


Manufacturer: E-Systems Inc, St. Petersburg, 
Florida. 


results in a simple installation and a broader 
operating bandwidth. As well as their usual 
structural function the guys also serve as part of 
the radiating structure. No ‘‘spreader tubes”’ or 
difficult rigging tolerances are involved. The 
radiating configuration maintain the pattern 
close to the ground over a six-to-one band- 
width. The pattern of conventional conical 
monopoles rises after a four-to-one bandwidth 
has been covered. 


TN 
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Model 506 antenna 


TECHNICAL SPECIFICATION 

MODEL 505 

Vswr: 2:1 max wrt 500 

Polarisation: vertical 

Azimuth plane pattern: circular within +0.5dB 
at 10° elevation 

Application: suitable for shore-ship, ground-air 
broadcast 

Power handling capability: up to 200kW peak 
with special end seal 

Bandwidth: (pattern and impedance) up to 
1530 


Shipboard-mounted Antenna 
AS-—2537B/SR 


The Shipboard-mounted Antenna, 
AS-—2537B/SR, is a rugged, self-supporting 35 
foot (10.9m) vertical antenna designed for con- 
tinuous operation at 5kW average power (10kW 
peak-envelope-power) over the 2 to 30MHz 
frequency range, and operation down to 
300kHz at reduced power levels. Heavy duty 
epoxy-glass construction makes operation 
extremes of temperature, wind and icing poss- 
ible. 

It is in two sections. The top section is hollow 
tapered cylinder (fibreglass) and a thermoset- 
ting epoxy resin. Embedded in the fibreglass 
are six copper-beryllium strips laid in a single- 
turn spiral. The bottom section is similar except 
that its diameter expands from 3% inches 
(9.8cm) to 57/16 inches (13.8cm) at the feed 
point. It is integral with the base insulator for 
maximum strength. The pedestal base is a con- 


OE130/TRC-—97F Transportable 
Antenna System 


This medium-range transportable antenna sys- 
tem was developed for the US Navy as the 
OE130/TRC—97F to provide improved com- 
munications reception and operational range for 
the AN/TRC-—97 radio system. In 1975 further 
modifications were made and extensive in-field 
tests were conducted by the US Air Force to 
validate system mobility, functional deployment 
and operational performance. 

This all-weather, lightweight, transportable 
antenna system is fully qualified for worldwide 
operations under extreme environmental condi- 
tions. It is made of aluminium and designed for 
easy mobility and erection by six men in four 
hours. Packed on a modified MXU 658/E pallet, 
the unit contains two 15-foot (4.5 metre) diame- 
ter antennas, protective case for the feed 
assemblies and wave-guide sections and all 
necessary tools and components for antenna 
assembly and installation. 

It is also designed to use a family of feed sys- 
tems which permits operation of this system 
over a wide range of frequencies and radio 
equipment. 


TECHNICAL SPECIFICATION 

Gain: (minimum) 44dB 

Vswr: 1.35:1 

Antenna performance (4.4—5GHz): 

Feed system: vertical to horizontal polarisation 
with twin waveguide run, dual polarised junc- 
tions and feed horn. Equipped with thermostati- 
cally controlled de-icing equipment 

Power rating: 10kW cw power 


Rotatable Log-Periodic Antenna 
1730-17K 


Model 1730-17K is designed for hf. air-to- 
ground, ship-to-shore, and point-to-point com- 
munications. 

A wire-strung array, supported by a single 
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Windload 
(no ice) 140mph (225km/h) 
(Yain/12mm radial ice) 9Omph (145km/h) 


MODEL 506 
Vswr: 2.5:1 max wrt 500 

Polarisation: vertical 

Azimuth plane pattern: circular within +0.5dB 
Application: suitable for shore-ship, ground-air 
broadcast 

Power handling capability: up to 100kW peak 
with special end seal 


tinuation of the bottom section. Threaded brass 
couplings moulded to each section, and an 
O-ring provide a watertight connection between 
the top and bottom sections. 

The antenna is available in two configura- 
tions: one with an electrical feed point 12 
inches (30.5cm) above the mounting flange and 
a second with a moulded axial feed through 
insulator to allow connection from below the 
antenna mounting surface. 


TECHNICAL SPECIFICATION 

Frequency range: 300kHz — 30MHz 
Resonant frequency: 3.95MHz 

Power rating: 5kW average, 10kW pep 

Dry withstanding voltage: 25kV 

Electrical length: 10.93m (36.4ft) 
Windloading test: to 150mph (240km/h) 

Ice loading test: %4in (1.87cm) ice at 100 mph 
(160 km/h) 


sph 


Side lobes 

(between +14°) —20dB (minimum) 
(between 14° and 22°) —26dB (minimum) 
(all others) —30dB (minimum) 

Windload 

(without ground anchors) 30mph (18.6km/h) 
(with anchors) 80mph (50km/h) 

(survival with anchors) 128mph (79km/h) 
Antenna group, palletised 


central tower is rotated 360° (180° in either 
direction) in one minute by a drive mechanism 
approximately 100 feet (30.48 metres) above 
the base, at the top of the support tower. It is fed 
by atwistable open-wire transmission line which 
eliminates the coaxial rotary joint, a frequent 
source of trouble in high-power rotatable trans- 


OE130/TRC-—97F transportable antenna 
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Beam-width: (pattern and impedance) 6:1 
Windload 

(no ice) 140mph (225km/h) 

(Yin/12mm radial ice) 9Omph (145km/h) 


Manufacturer: Technology for Communica- 
tions International, Mountain View, California. 


Centre of gravity: 12.7ft (3.9m) 

Weight: 73lb (33kg) 

Temperature range 

(storage) —62 to +75°C (—143 to +167°F) 
(operating) —28 to +65°C (—82 to +149°F) 
Windload 

(normal) up to 75mph (120km/h) relative to ship 
(safe max) up to 120mph (192km/h) relative to 
ship 

Ultimate flexural 
125,000psi 

Water absorption 
(after 24h immersed) 0.2% 

(after 48h immersed) 0.6% 

(after 168h immersed) 2% 

Weight: (average packed) 133lb (60.45kg) 


strength: 100,000-— 


Manufacturer: Stewart-Warner Corporation, 


Chicago, Illinois. 


SE ees 


Weight (2 antennas and ancillary equipment for 
erection and anchoring): 4600Ib (2086kg) 
group 

Transport: by mobilisers and/or M35 truck and 
by helicopter or by C—130 aircraft 


Manufacturer: Radiation Systems 
rated, McLean, Virginia 


Incorpo- 


mitting antennas. The g/a approach reduces 
size and weight, has the ability to withstand 
winds of hurricane or typhoon force without 
degradation in performance and has wide 
bandwidth, long life and is easy to maintain. The 
g/a rotatable antenna covers the 3.7 to 32MHz 
frequency range. 
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TECHNICAL SPECIFICATION 

Frequency range: 3.7—32 MHz 

Polarisation: horizontal 

Azimuth-plane beamwidth: nominal 70° bet- 
ween 2 power points 

Input impedance: 50 0 

Vswr: 2:1 max 

Power rating 

(average) 25kW 

(pep) 50kW units with lower power rating also 
available 


UHF Aircraft Antenna UF 10-76 


The UF 10-76 is a communications antenna 
designed to operate over the 225 to 400MHz 
frequency range. This antennais vertically polar- 
ised and will receive either vertically- or 
circularly-polarised signals. The antenna is 
made of epoxy materials; the internal structure is 
foamed in place to avoid the effects of aircraft 


UHF/VHF Aircraft Antennas VU 10— 
122 


The VU 10-122 is a vertically-polarised com- 
munications antenna designed to operate over 
the vhf (116 to 152MHz) and uhf (225 to 
400MHz) frequency ranges. The antenna is 
made of epoxy materials; the internal structure is 
foamed to avoid the effects of aircraft shock and 
vibration. All exposed parts are of materials 
non-nutrient to fungus. This antenna has been 
aerodynamically designed to minimise drag, for 
use on higher speed aircraft. 


TECHNICAL SPECIFICATION 
Frequency range 
(vhf) 116-152 MHz 
(uhf) 225-400 MHz 


VHF/UHF Aircraft Antenna VU 10— 
172 


The Model VU 10-72 is a low-profile combina- 
tion vhf (116 to 150MHz) and uhf (225 to 
400MHz) antenna which can withstand the 
severe environments incurred at Mach 2 on high 
performance jet aircraft. 

The antenna element is encapsulated in a 
fibreglass expoxy-resin housing, shaped as an 
aerodynamic fin, which is rigidly locked into a 
cast aluminium base. The matching and filtering 
networks are encapsulated and sealed into this 
base cavity to ensure that rapid changes in 
altitude do not cause moisture intrusion. A 
stainless steel leading edge is bonded to the 
blade to prevent rain erosion. The VU 10-172 
can directly interchange with the AT 1108/ARC 
which is limited to lower speed aircraft. 


VHF Aircraft Antenna VF 10-182 


The VF 10-182 is a vertically-polarised com- 
munications antenna for the 118 to 136MHz 
frequency range. The antenna is made of fibre- 
glass and epoxy materials and the internal 
structure is foamed in place to avoid the effects 
of aircraft shock and vibration. The VF 10-182 is 
rugged and can withstand the drag and turbul- 
ence found at speeds up to Mach 0.9. It has a 
stainless steel leading edge to prevent erosion. 


VHF Aircraft Antenna VC 10-126 


The VC 10-126 is a vertically-polarised com- 
munications antenna for the 118 to 150MHz 
frequency range. The antenna is made of fibre- 
glass and epoxy materials and the internal 
structure is foamed in place to avoid the effects 
of aircraft shock and vibration. The VC 10-126 is 
rugged and can withstand drag and turbulence 
found at speeds up to Mach 0.9. 
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Power requirement: 208V +10%, 50/60Hz, 
single-phase 

Speed of rotation: 1 rpm 

Windload 

(no ice) 161 mph wind (257 km/h) 
(Y2in/1.27cm radial ice) 9Omph (145km/h) 
Shipping weight: approx 9600!b (4364 kg) 
Shipping cubage: (shipped in knockdown 
form) approx 435cu ft (12.4m%) 


shock and vibration. This antenna has been 
aerodynamically designed to minimise drag for 
use on higher speed aircraft. 


TECHNICAL SPECIFICATION 
Frequency range: 225-400 MHz 
Impedance: 500 

Power rating: 100W 

Vswr: 2.5:1 


Impedance: 50 0 

Vswr 

(VU 10-122) <2:1 

(VU! 10-122-1) <2.5:1 

Signal decoupling between connectors 
(VU 10-122) at least 20dB at any frequency 
(VU 10-122-1) at least 40dB at any frequency 
Pattern: omni-directional 

Drag 

(at 250 mph 402km/h) 1b (0.45 kg) at sea level, 
0° angle of attach 

(at 400 mph 644km/h) 2.5!b (1.1kg) 

Height: 147/:6in (29cm) 

Weight: 31b (1.36kg) 


OPERATIONAL SPECIFICATION 
Meets requirements of FAA TSO C-37, and 
C-38,,; meets the temperature, humidity, thermal 


TECHNICAL SPECIFICATION 
Frequency range 

(vhf) 116-150MHz 

(uhf) 225-400 MHz 

Vswr (on 2.5m? ground plane) 
(vhf) 3:1 (max) 

(uhf) 3:1 (max) 

Impedance 

(vhf) 50Q nominal 

(uhf) 50Q nominal 

Isolation: between uhf and vhf nominal 20dB 
Rf power: 50W 

Gain vs isotropic 

(225-400 MHz) =0dB 
(116-150MHz) =(—)3dB 

Pattern: essentially omni-directional 
Polarisation: essentially vertical 
Weight: 4.4|lb (2kg) max 


TECHNICAL SPECIFICATION 

Frequency range: 118-136MHz 

Impedance: 500 

Power rating: 100W continuous 

Vswr: 2.2:1 or less 

Radiation pattern: omni-directional in horizon- 
tal plane 

Temperature range: —62 to +71°C 
Humidity: up to 100% 


TECHNICAL SPECIFICATION 
Frequency range 

(VC 10-126) 118-150MHz 

(VC 10-126-1) 118-136MHz 
Impedance: 500 

Power rating: 100W continuous 
Vswr 

(VC 10-126) 2.3:1 or less 

(VC 10-126-1) 2:1 

Radiation pattern: omni-directional in horizon- 
tal plane 


Manufacturer: Menio 


Park, California. 


Granger Associates, 


Height: 6in (15.24cm) 
Weight: 130z (368g) 


OPERATIONAL SPECIFICATION 
Meets MIL-E-5400J, MIL-T-5422. 


Manufacturer: Communications Components 
Corporation, Costa Mesa, California. 


shock, vibration, salt spray and immersion 
requirements of MIL-E-5272C. 


Manufacturer: Communications Components 
Corporation, Costa Mesa, California. 


Side thrust strength: static tested to 8lb/in? 
(0.56 kg/cm?) 

Fungus: all exposed parts non-nutrient to fun- 
gus 


OPERATIONAL SPECIFICATION 
Vibration In accordance with MIL-E-5272C 
(ASG), curve A, figure 1 


Manufacturer: Communications Components 
Corporation, Costa Mesa, California. 


Vibration: operates after acceleration of 6g in 
all planes 

Shock: operates after 15g in all planes 
Height: 12in (30.48cm) 

Weight: 3lb 50z (1.5kg) 


Manufacturer: Communications Components 
Corporation, Costa Mesa, California. 


Temperature range: —62 to +71°C 
Humidity: up to 100% 

Vibration: operates after acceleration of 6g in 
all planes 

Shock: operates after 15g in all planes 
Height: 12in (30.48cm) 

Weight: 2!b 50z (1.04kg) 


Manufacturer: Communications Components 
Corporation, Costa Mesa, California. 


Broad-band FM Antenna FM 10-207 


The Model FM 10-207-2 (military designation 
CU 942C) has essentially the same electrical 
specifications as the earlier model FM-10-22 
except that the size of the matching module has 
been reduced considerably. The mounting hole 
pattern of the earlier models CU 942 has been 
retained. 


Aircraft Antenna VFS 10-90 


The VFS 10-90 is a vertically-polarised vhf 
communications antenna. The VFS 10-90-1 
operates over the 118-136MHz frequency 
range and the VFS 10-90-2 operates over the 
118 to 150 MHz frequency range. The antennais 
made of fibreglass and epoxy materials and the 
internal structure is foamed in place to avoid the 
effects of aircraft shock and vibration. This 


VHF/FM Aircraft Antenna PF 10-167 


The PF 10-167 is a vertically-polarised vhf/fm 
communications antenna for the 132 to 174MHz 
frequency range. The antenna is made of fibre- 
glass and epoxy materials and the internal 
structure is foamed in place to avoid the effects 
of aircraft shock and vibration. This antenna is 
rugged and can be used on high-speed aircraft. 


Broad-band FM Antenna FM 10-242 


The Model FM 10-242 is designed for use where 
vertical clearance is greatly restricted. 


TECHNICAL SPECIFICATION 
Frequency range: 30-76 MHz 
Vswr: 4:1 or less 

Power rating 

(continuous) 25W 
(intermittent) 50W 


UHF Aircraft Antenna UF 11-171 


The Model UF 11-171 is alow-profile uhf (225 to 
400MHz) antenna with superior side-load 
strength of 8lb/in? (3.6kg/cm?) and is 
interchangeable with the AT 840/ARC. The 
blade is made of fibreglass and epoxy materials 
and is locked into a cast aluminium shoe at the 
base. A metal shield is bonded to the blade 
leading edge to protect against erosion and/or 
rock damage when the antenna is mounted on 
the underside of the aircraft. The radiating 


VHF Aircraft Antenna NC 10—04 


The NC 10-04 is a combination 
communications-navigation antenna. The 
vertically-polarised communications antenna 
operates over the 116 to 136MHz frequency 
range. The horizontally-polarised navigation 
antenna operates over the 108 to 118MHz 
frequency range and can receive omni-range or 
ils signals. The antenna is made of fibreglass 
and epoxy materials; the internal structure is 


VHF Aircraft Antenna VF 10-10 


The VF 10-10 is a vertically-polarised vhf com- 
munications antenna operating over the 118 to 
136MHz frequency range. The antenna is made 
of fibreglass and epoxy materials; the internal 
structure is foamed in place to avoid the effects of 
aircraft shock and vibration. 


USA/ANTENNAS AND MASTS 


TECHNICAL SPECIFICATION 

Frequency range: 30-80 MHz 

Vswr: 3:1 or less 

Power rating 

(continuous) 25W 

(intermittent) 50W 

Weight: approx 120z (0.34kg) (less whip 
antenna) 


antenna is rugged for use on high-speed 
aircraft. 


TECHNICAL SPECIFICATION 
Frequency range 

(VFS 10-90-1) 118-136 MHz 
(VFS 10-90-2) 118-150MHz 
Vswr: 2.5:1 

Impedance: 50 © 


TECHNICAL SPECIFICATION 

Frequency range: 132-174 MHz 

Impedance: 500 

Power rating: 50W continuous 

Vswr: <2:1 

Radiation pattern: essentially omni-directional 
Drag 

(at 250mph/402km/h) 0.5Ib (0.22kg) 

(at 400 mph/644 km/h) 1.75lb (0.78kg) 
Temperature range: —62 to +71°C 


Weight: approx 1.7|b (0.77kg) 
Mounting: mounting hole configuration and rf 
connector type of original CU 942 coupler has 
been retained for easy retrofit. 


OPERATIONAL SPECIFICATION 

The antenna meets the vibration specifications 
of MIL STD 810B, procedure 1, curve Z, and is 
suitable for mounting on helicopters or other 
aircraft where maximum speed does not exceed 
250 knots. 


element and matching network are completely 
encapsulated within the antenna’s housing, so 
that they are protected from shock and vibration 
and from contaminants such as water or 
Skydrol. 


TECHNICAL SPECIFICATION 

Frequency range: 225-400 MHz 

Nominal impedance: 50 © 

Rf power handling capability: 100W 1 minute 
on, 1 minute off 

Radiation efficiency: gain within 1 dB of quarter 
wave monopole reference antenna 


foamed in place to avoid the effects of aircraft 
shock and vibration. 


TECHNICAL SPECIFICATION 

Comm frequency range: 118-136 MHz 
Nav frequency range: 108—-118MHz 
Nav impedance: 50 © 

Comm impedance: 50 0 

Nav vswr: 5:1 or less 

Comm vswr: 2:1 or less 


TECHNICAL SPECIFICATION 

Frequency range: 118—-136MHz 

Impedance: 500 

Power rating: 100W 

Vswr: 2.5: 1 or less 

Radiation pattern: omni-directional in horizontal 
plane 

Temperature range: —62 to +71°C 

Humidity: up to 100% 
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Manufacturer: Communications Components 
Corporation, Costa Mesa, California. 


Power: 100W 

Pattern: essentially vertical 

Weight: 1 |b 40z (0.56kq) 

Drag 

(at 250 mph/402km/h) 0.5!b (0.22kg) 
(at 400 mph/644 km/h) 1.75!b (0.78kg) 


Manufacturer: Communications Components 
Corporation, Costa Mesa, California. 


Humidity: up to 100% 

Vibration: operates after acceleration of 6g in 
all planes 

Shock: operates after 15g in all planes 
Height: 8.25in (21.51.cm) 

Weight: 1|b 40z (0.56kg) 


Manufacturer: Communications Components 
Corporation, Costa Mesa, California. 


Manufacturer: Communications Components 
Corporation, Costa Mesa, California. 


Vswr: 2.5:1 max 

Polarisation: vertical 

Pattern: essentially omni-directional 
Weight: approx 150z (0.43kg) 


OPERATIONAL SPECIFICATION 
Vibration: To MILSTD 810B, procedure 1, curve 
Za 


Manufacturer: Communications Components 
Corporation, Costa Mesa, California. 


Temperature range: —65 to +70°C 
Humidity: up to 100% relative 

Vibration: operates after acceleration of 10g in 
all planes 

Shock: operates after 15g in all planes 
Height: 105/16in (26.1cm) 

Weight: not to exceed 4.5!b (2.03kg) 


Manufacturer: Communications Components 
Corporation, Costa Mesa, California. 


Vibration: operates after acceleration of 6g in all 
planes 

Shock: operates after 15g in all planes 
Height: 12%in (32.7cm) 

Weight: 2lb (0.9kg) 


Manufacturer: Communications Components 
Corporation, Costa Mesa, California. 


364 
FM Aircraft Antenna FM 10-30 


The FM 10-30 is a vertically-polarised fm com- 
munications antenna operating over the 30 to 
76MHz frequency range. The antenna is made 
of fibreglass and epoxy materials; the internal 
structure is foamed in place to avoid the effects 
of aircraft shock and vibration. 


L Band Antenna C7C4150 


The C7C4150 is a vertically-polarised, omni- 
directional aircraft antenna for use in the L band 
in the 950 to 1250MHz frequency range. The 
streamline stub blade has a low aerodynamic 
drag. 


Antenna 67C408B 


TECHNICAL SPECIFICATION 
Type: streamlined blade 
Frequency range: 225-400 MHz 
Vswr: <2:1 

Polarisation: vertical 

Power handling: 250W cw 


UHF Antenna AT-840 


The AT-840 is a vertically-polarised omni- 
directional streamline blade antenna for use in 
aircraft communications over the 225 to 
400 MHz frequency range. The case aluminium 
design gives it high lateral strength and low 
drag. 


VHF Antenna AN-104/B 


Antenna Mast AN-104/B is a radiating element 
for vhf communications on all aircraft except 
jets. 


UHF Antenna AT-335/ARW 


The AT-335/ARW is a blade type aircraft 
antenna which transmits and receives with an 
airborne uhf communications system operating 
between 405 and 550 MHz. Its design meets the 
most critical standards including all military 
specifications. 


Beacon and Tacan Antenna AS- 
133/APX 


The AS-133/APX is a_ vertically-polarised, 
omni-directional blade antenna grounded to 
aircraft structure operating between 960 and 
1220MHz and used with aircraft safety beacons 
and tacan sets. 


Beacon and Tacan Antenna AT- 
722/APX 


The AT-722/APX is a blade type radiation ele- 
ment essentially omni-directional with a 
vertically-polarised radiation pattern which is 
intended for use with airborne safety beacon 
and tacan sets. It is equipped with a sampling 
probe. 


ANTENNAS AND MASTS/USA 


TECHNICAL SPECIFICATION 

Frequency range: 30—76 MHz 

Impedance: 50 Q 

Power rating: 100W 

Vswr: 5:1 or less 

Radiation pattern: omni-directional in horizon- 
tal plane 

Height: 20in (50.8cm) 


TECHNICAL SPECIFICATION 
Frequency range: 950-1250 MHz 
Vswr: 2:1 

Impedance: 500 

Weight: 60z (170g) 

Connector: type HN 

Pattern: omni-directional 


Efficiency: 85% 

Pattern: omni-directional 

Impedance: 500 

Altitude: 60,000ft (18,288m) 

Temperature range: —65 to +200°F (—54 to 
+93°C) 

Height: 7%4in (19.68cm) 

Width: 1% in at base (3.6cm) 


TECHNICAL SPECIFICATION 
Frequency range: 225-400 MHz 
Vswr: 2.5:1 

Weight: 130z (0.36kg) 
Connector: type N 
Polarisation: vertical 

Pattern: omni-directional 


TECHNICAL SPECIFICATION 

Frequency range: 100-156 MHz 

Impedance: 52 0, 

Vswr: 2:1 or less 

Polarisation: vertical 

Temperature range: —60 to +260°F (—51 to 
+126°C) 


TECHNICAL SPECIFICATION 

Frequency range: 405-550 MHz 

Vswr: 1.5:1 

Polarisation: vertical 

Temperature range: —80 to +400°F (—62 to 
+204°C) 


TECHNICAL SPECIFICATION 
Frequency range: 960-1220MHz 
Application: tacan, iff, dme, beacon 
Power input: 2kW 

Polarisation: vertical 

Temperature range: —80 to +285°F (—62 to 
+140°C) 

Input impedance: 52 0 

Vswr 

(960-1220 MHz) 1.8:1 

(1000-1100 MHz) 1.3:1 


TECHNICAL SPECIFICATION 

Frequency range: 960—1220MHz 
Application: tacan, iff, dme, beacon 

Power rating: 2kW 

Polarisation: vertical 

Temperature range: —80 to +285°F (—62 to 
+140°C) 

Input impedance: 52 0 


Weight: 1.7!b (0.773kg) 


OPERATIONAL SPECIFICATION 
Meets MIL-E-5400J Class I-A 
Meets MIL-T-5422 Class I-A 


Manufacturer: Communications Components 
Corporation, Costa Mesa, California. 


Power: 2kW peak 


OPERATIONAL SPECIFICATION 
Meets specification of MIL-E-5272C 


Manufacturer: R A Miller Industries, Incorpo- 
rated, Grand Haven, Michigan. 


Length: 6in (12.7cm) 
Weight: 1/2|b (0.67kg) 


OPERATIONAL SPECIFICATION 
Qualified to MIL-E-5272 and MIL-E-5400 


Manufacturer: R A Miller Industries, Incorpo- 
rated, Grand Haven, Michigan. 


OPERATIONAL SPECIFICATION 
Tested and approved to meet specifications of 
MIL-E-5272C. 


Manufacturer: R A Miller Industries, Incorpo- 
rated, Grand Haven, Michigan. 


Pattern: omni-directional 
Connector: type N 
Weight: 3.5lb (1.57kg) 
Relative humidity: 0-100% 


Manufacturer: R A Miller Industries, Incorpo- 
rated, Grand Haven, Michigan. 


Pattern: omni-directional 
Connector: type N 
Weight: 3!b (1.35kg) 


Manufacturer: R A Miller Industries, Incorpo- 
rated, Grand Haven, Michigan. 


Pattern: omni-directional 
Connector: type HN 
Weight: 2|b (0.9kg) 
Relative humidity: 0-90% 


Manufacturer: R A Miller Industries, Incorpo- 
rated, Grand Haven, Michigan. 


Vswr 

(960-1220MHz) 1.8:1 max 
(1000—1100MHz) 1.3:1 max 
Pattern: omni-directional 
Connector: types HN and BNC 
Weight: 2/b (0.9kg) 


Manufacturer: R A Miller Industries, Incorpo- 
rated, Grand Haven, Michigan. 


Beacon and Tacan Antenna AT- 
7T41/A 


The 741/A is a rugged blade type aircraft 
antenna. It is intended for use in tacan, dme and 
beacon applications. 


TECHNICAL SPECIFICATION 
Frequency range: 960-1220 MHz 
Input impedance: 50 0 


Beacon Antenna AT-536/ARN-32 


The AT-536/ARN is a flush-mounted, cavity type 
radiating element horizontally polarised essen- 
tially uni-directional. It has a beam width with not 
less than 100° maximum lobe at the half-power 
point. Maximum lobe is within 10° of the perpen- 
dicular face of the antenna. This antenna is 
intended for airborne use as a receiving antenna 
for the marker beacon. 


Tacan and Beacon Antenna LBP- 
415C 


The LBP-415C is a blade type aircraft antenna 
operating in the 960 to 1220MHz frequency 
range. Vswr is less than 1.5 to 1 between 1000 
and 1100MHz. 


Antenna AT-197A/GR 


TECHNICAL SPECIFICATION 

Frequency range: 225-400 MHz 

Type: disc cone 

Power rating: 1000W 

Radiation pattern: horizontal omni-directional; 
does not vary from circular by more than 0.5dB 


UHF Disc Cone Communications 
Antenna 


TECHNICAL SPECIFICATION 
Frequency range: 225-400 MHz 
Impedance: 500 


UHF Antenna AT-145-B/A 


The AT-145-B/A is a streamlined blade, transmit- 
ting and receiving antenna used with airborne 
uhf communications systems. Its design meets 
the test standard of all military specifications. 


UHF Antenna AT-1076/A 


The AT-1076/A is avertically-polarised radiating 
element intended for use with airborne uhf 
command radio sets operating between 225 
and 400MHz. The streamline blade design is 
suitable for most types of aircraft. 


VHF Antenna 66C37-—2 


The Model 66C37-2 antenna is a vertically- 
polarised unit with a maximum input capability of 
125watts, over the 116 to 152MHz frequency 
range. With 0° angle of attack, the 66C37-2, at 
sea level, has a drag of approximately 0.5|b 
(0.22kg) at 250mph (402km/h) and 1.3lb 
(0.58kg) at 400mph (644 km/h). 


USA/ANTENNAS AND MASTS 


Vswr 

(960-1220 MHz) 1.7:1 

(1000-1100MHz) 1.5:1 

Polarisation: vertical 

Temperature range: —80 to +400°F (—62 to 
+204°C) 

Pattern: omni-directional 

Connectors: types HN and BNC 

Weight: 2 |b (0.22kg) 


TECHNICAL SPECIFICATION 

Frequency range: 75MHz +150kHz 
Impedance: 500 

Vswr: 1.5:1 or less 

Polarisation: horizontal 

Temperature range: —80 to +250°F (—62 to 
+121°C) 


TECHNICAL SPECIFICATION 

Frequency range: 960-1220 MHz 
Application: tacan, dme, beacon 

Input impedance: 50 0 

Vswr: <1.7:1 

Polarisation: vertical 

Temperature range: —80° to +400°F (—62 to 
+204°C) 

Pattern: omni-directional 

Connectors: type HN and BNC 


Impedance: 50 © 

Vswr: 1.6:1 max 

Polarisation: vertical 

Max diameter: 19in (48.26cm) 
Height: 27 in (68.58cm) 
Weight: 8b (3.6kg) 
Connector: type HN 

Use: ground and air control 


Vswr: 2:1 max 

Polarisation: vertical 

Pattern: omni-directional 

Power rating: 200W 100% mod 

Power gain: 1.5dB above isotropic radiator 
Connector: type HN 


TECHNICAL SPECIFICATION 

Frequency range: 100—160MHz 

Impedance: 500 

Vswr: 2:1 

Polarisation: vertical 

Temperature range: —60 to +250°F (—51 to 
+121°C) 


TECHNICAL SPECIFICATION 

Frequency range: 225-400 MHz 

Impedance: 500 

Vswr: 2:1 or less 

Polarisation: vertical 

Temperature range: —65 to +300°F (—54 to 
+149°C) 

Pattern: omni-directional 


TECHNICAL SPECIFICATION 
Frequency range: 116—-152MHz 
Vswr: 2:1 

Impedance: 52 (nominal) 
Weight: 3!b (1.35kg) 


Manufacturer: R A Miller Industries, Incorpo- 
rated, Grand Haven, Michigan. 
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Relative humidity: 0-95% 
Altitude: up to 80,000ft (24,384 m) 
Power rating: 3kW 


OPERATIONAL SPECIFICATION 
Tested and approved to meet MIL-E-5272C 


Manufacturer: R A Miller Industries, Incorpo- 
rated, Grand Haven, Michigan. 


Altitude: to 70,000ft (21,336m) 
Pattern: directional 
Connector: type BNC 

Weight: 2.75 lb (1.2kg) 


Manufacturer: R A Miller Industries, Incorpo- 
rated, Grand Haven, Michigan. 


Weight: |b (0.22kg) 

Relative humidity: 0-95% 
Altitude: up to 80,000ft (24,384 m) 
Power rating: 3kW 


OPERATIONAL SPECIFICATION 
Tested to meet MIL-E-5272C 


Manufacturer: R A Miller Industries, Incorpo- 
rated, Grand Haven, Michigan. 


OPERATIONAL SPECIFICATION 
Qualified to | A W MIL-A4946B MIL-STD-810 
Manufacturer: R A Miller Industries, Incor- 
porated, Grand Haven, Michigan. 


Weight: <5lb (2.25kg) 
Temperature range: —50 to +70°C 
Purpose: ground base, tower 


Manufacturer: R A Miller Industries, Incorpo- 
rated, Grand Haven, Michigan. 


Pattern: omni-directional 
Connector: type N 
Weight: 4/b (1.8kg) 
Relative humidity: 0-90% 


Manufacturer: R A Miller Industries, Incorpo- 
rated, Grand Haven, Michigan. 


Connector: type HN 

Weight: 1/2|b (0.67 kg) 

Power rating: 2kW 

Shock rating: up to 15g 

Altitude: up to 70,000ft (21,300m) 


Manufacturer: R A Miller Industries, Incorpo- 
rated, Grand Haven, Michigan. 
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UHF Antenna RAM-742 


The RAM-742 is a blade type low-drag antenna 
of new rugged streamline design. It is recom- 
mended for use on the new Skyphone System of 
air-to-ground telephone communications and is 
also suitable for telemetry applications. 


UHF Antenna AT-256A/ARC 


The AT-256A/ARC is a_vertically-polarised 
radiating element for use with airborne uhf 
command radio sets operating between 225 
and 400MHz. The streamline blade design is 
suitable for most types of aircraft. 


Antenna Coupler CU-308D/U APN- 
70B 


Antenna Coupler CU-308D/U couples a trailing 
long wire aircraft antenna to one Loran receiver 
and two communications receivers. The solid- 
state antenna coupler filters out undesirable 
signal frequencies above and below Loran A 
(1750 to 1950kHz) and Loran C (95 to 105kHz) 
bands, and also amplifies signal frequencies in 
these bands, and all signal frequencies from 2.7 
to 30MHz. High intensity static and electro- 
static discharges are significantly suppressed 
by voltage limiting devices. A balance of sen- 
sitivity, band-pass, and signal-to-noise ratio has 
been achieved. 

Enclosed in the coupler housing are four 
printed circuit boards and an interconnection 


ECM Antennas 
TECHNICAL SPECIFICATIONS 
C59—3 Low Drag-Broad-band Vhf 


Frequency range: 85—150MHz 

Vswr 

(85-90 and 145-150 MHz) 5:1 

(91-144MHz) 4:1 

Polarisation: vertical 

Radiation patterns: omni-directional (equival- 
ent to % wavelength Stub) 

Side load: 8 ps! max 

Drag: (at Mach 0.85 and 25,000ft/7620m) 3.5lb 
(1.5kg) 

Overall height: 18in (45.7cm) 

Weight: 4lb max (1.8kg) 

Environment: MIL-E-5400 


HSX—1 Multi-Octave Terminated 
Loop 


Gain: OdB at high end of frequency band, 
dropping at 10dB per octave 

Vswr: 1.8:1 max 

Cross polarisation: 25dB down, minimum 
Backlobe: minimum 15dB, typical 25dB 
Phase tracking: within 4° max 

Amplitude tracking: within 0.5 dB 

Overall height: 1in (2.54cm) 

Environment: MIL-E-5400 Class |! 


K44—1 High-Power Spiral 


Frequency range: 4.5 GHz 
Gain: 5dB typical 

Vswr: 2:1 

3dB beamwidth: 75° nominal 
Axial ratio: 3 dB max 
Power: 100W cw 
Connector: type N female 
Diameter: 2.75in (6.8cm) 


ANTENNAS AND MASTS/USA 


TECHNICAL SPECIFICATION 

Frequency range: 400-500 MHz 

Input impedance: 50 © 

Vswr: <1.4:1 

Polarisation: vertical 

Temperature range: —80 to +150°F (—62 to 
+65.6°C) 

Pattern: omni-directional 


TECHNICAL SPECIFICATION 

Frequency range: 225-400 MHz 

Impedance: 50 0 

Vswr: 2:1 or less 

Polarisation: vertical 

Temperature range: —65 to +185°F (—54 to 
+85°C) 

Altitude: to 70,000ft (21,000m) 


printed circuit board, giving the electronic func- 
tions of the coupler. Each board is mechanically 
keyed to prevent accidental insertion into an 
improper position on the connection board. 

The coupler can accommodate antenna 
capacitances between 30 and 275pfd. Coupler 
CU-308D/U requires only 27.5 volts de for nor- 
mal operation. 


TECHNICAL SPECIFICATION 

COMM 1, COMM 2 

Frequency range: 2.7—-30MHz 

Input: 2V for 6dB (s+n)/n 

Dynamic range: 114dB (2V-1 V) 
Impedance: 50 

LORAN A 

Output: 1750-1950kHz (channel 1, 2, 3 and 4) 
Input: 5V for 5:1 (st+n)/n (100% mod 1kHz) 


Depth: 1.75in (4.3cm) max 
Weight: 70z (198g) 


K45—1 Power Helix 


Frequency range: 4—5GHz 
Gain: 8dB typical 

Vswr: 2:1 max 

Power: 100W cw 

3dB beamwidth: 60° nominal 
Axial ratio: 3dB max 
Connector: type N female 
Diameter: (max) 1.5in (3.7cm) 
Length: 5.5in (13.9cm) 
Weight: 90z (255g) 
Environment: MIL-E-5400 


X 19-1 High-Power, High-Gain 
Octave L-Band 


Gain: 5dB minimum WRT linear isotropic 6dB 
typical 

Vswr: 1.8:1 max 

Polarisation: dual polarisation 
Power: 400W cw 

3dB bandwidth 

(elevation) 30° minimum 

(azimuth) 50° minimum 

Efficiency: 70% minimum 
Connector: type SC 

Height: 11in (27.9cm) 

Width: 18in (45.7cm) 

Depth: 6in (15.24cm) 

Weight: 7lb (3.1kg) max 
Environment: MIL-E-5400 Class II 


Q20—1 Polarised X-Band Stub 


Frequency range: 9.1—9.4 GHz 

Gain: OdB compared to linear isotropic, each 
principal polarisation 

Vswr: 2:1 max 


Connectors: type HN 

Weight: ¥2!b (0.22kg) 

Power rating: 3kW 

Relative humidity: 0-95% 
Altitude: up to 80,000ft (24,384 m) 


Manufacturer: R A Miller Industries, Incorpo- 
rated, Grand Haven, Michigan. 


Pattern: omni-directional 
Connector: type N 
Weight: 1¥2!b (0.68kg) 
Shock rating: up to 15g 


Manufacturer: R A Miller Industries, 
Incorporated, Grand Haven, Michigan. 


Impedance: 500 

Dynamic range: 106dB (54V—1 V) 

LORAN C 

Output: 100kHz (channel 7) 

Input: 10uV for 5:1 (s+n)/n(100% mod 1kHz) 
Impedance: 500 

Dynamic range: 106dB 


_ Humidity range: 10-90% 


Altitude: 70,000ft (21.3km) max msl 
Primary power: 27.5V dc +10% 0.1A 
Temperature range: +15 to +35°C 
Height: 35%in (9.2cm) 

Width: 6in (15.24cm) 

Depth: 413/16in (12.2cm) 

Weight: 2!b 100z (1.18kg) 


Manufacturer: Allied Technology Incorporated, 
Dayton, Ohio. 


Polarisation: circular 

Radiation patterns 

(H-plane) omni-directional 

(E-plane) similar to stub 

Diameter: 1in (2.5cm) 

Height: 2.75in (6.8cm) 

Weight: 40z (113g) max 
Environment: MIL-E-5400, Class II 


N129-—4 Low Drag Broad-band Blade 


Frequency range: 650—1300MHz 
Vswr 

(650—720MHz) 4:1 max 
(720—1300MHz) 2:1 max 

Vswr, sampling probe: 2:1 max 
Sampling probe attenuation 
(650—900MHz) 20+3dB 
(900-1300 MHz) 18+2dB 
Connector: Type OSSM, type BNC 
Side loading: 8 ps! 

Height overall: 3.3in (8.4cm) max 
Weight: 6% 0z (177g) 


R73-—1 X-Band Circularly Polarised 
Omni-directional 


Gain 

(beam peak) +1dB 

(at horizon) —1dB 

Vswr: 2:1 

Polarisation: rhcp 

Axial ratio: 2dB typical, 5dB max 
Radiation patterns 

(azimuth) omni-direction (within +1.5 dB) 
(elevation) beam peak from —15 to —20° from 
horizon 

Connector: sma 

Diameter: 9% in (23.4cm) 

Height: 2'7/s2in (64.2mm) 

Weight: 4!b (1.8kg) max 


R74-1/DM R75-1 Broad-band Stub 


Frequency range 

(DMR74—1) 1-12.4GHz 

(DMR7—1) 12-18GHz 

Vswr: 2.5:1 max 

Polarisation: vertical 

Pattern: similar to % wavelength monopole 
Diameter: 1.75in (4.3cm) 

Height: 2.3in (5.8cm) 

Weight: 30z (85g) 


UHF L-Band Antenna System 
CN18-—1 and FM34-1 Diplexer 


The CN18—1 antenna and the FM34—1 remote 
diplexer form a rugged combination, uhf/L-band 
system currently in use on the F—14 aircraft. 
The system permits simultaneous operation of 
uhf communications, iff, tacan, and data link 
through a single antenna. 

The advantages of the remote diplexer tech- 
nique are lower weight and cost saving result- 
ing from elimination of an additional cable, cable 
connectors, bulkhead connectors, cable 


AT-—1076A/A UHF Antenna 


The AT—1076A/A provides for continuous duty 
operation at 1.2kW. It has been tested aboard 
KC-—135 and C-—121 aircraft. It is designed to 
operate at the highest power levels currently 
attained with airborne uhf systems. 

The mechanical design of the antenna pro- 
vides a complete hermetic seal, and each unit 
is tested for leakage at pressures of 15 pounds 
(1 atmosphere). Power is fed into the coaxial 
transmission line located with the impedance 
transformer in the lower section of the antenna. 
The upper section of the antenna acts as the 
capacitive load. Refinements in the component 
design have considerably improved the vswr of 
this antenna over that of the AT—256. 

The outer surfaces are painted white to assist 
in the dissipation of heat. The profile of this 
externally-mounted antenna utilises a tried and 
tested aerodynamic shape which provides low 
drag for subsonic aircraft. 

The AT—1076A/A is an improved version of 
the widely used AT—1076/A antenna and is 
specifically constructed for interchange with the 
AT-—256 and AT—1076/A without rework of the 
mounting area on the aircraft fuselage. 

The upper and lower elements of the antenna 
are separated by a silicon fibreglass spacer 
which combines a low loss dielectric charac- 
teristic with good mechanical stability. The 
antenna elements are assembled with a 5/16 
inch (7.9mm) diameter stainless steel 
through-bolt which also establishes dc ground 
potential for lightning protection. 


TECHNICAL SPECIFICATION 
Frequency range: 225—400MHz 


Model 501 Short-Range Antenna 


The performance of the Model 501 is tailored 
for short-range and close-in sectoral coverage. 
The 501 radiates a broad, upwardly directed 
beam, slightly biased in one direction. Thus it 
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R55—1 Broad-band Spiral 


Frequency range: 2—12GHz 
Gain: OdB typical WRT linear isotropic —4.5dB 
at 2GC 


Vswr: 2:1 max 


Polarisation: rhcp or Ihcp 


Axial ratio: 1.5dB max on axis, 2.5dB max to 


+60° 


3dB beamwidth: 75 +10° 


Squint: 5° max 


Amplitude tracking: within +0.5dB 


Connector: type TNC 

Diameter: 4in (10.1cm) 

Depth: 3in (7.6cm) 

Environment: MIL-E-5400 Class II 


replacements and the associated reduced 
installation and maintenance requirements. 

The separation of the diplexer from the 
antenna enviragnment increases the system’s 
reliability. 


TECHNICAL SPECIFICATION 

Frequency range ~ 

225—400MHz, 950—1220MHz 

Gain: within 0.75dB of % wavelength stub 
Vswr (both bands): 2:1 

Polarisation: vertical 
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R29-—2 Flush Mounted Annular Slot 


Frequency range: 700—1325MHz 

Gain: within 2dB of % wavelength stub on 
horizon 

Vswr: 3:1 max 

Polarisation: vertical 

Radiation patterns: vertical 

Radiation patterns: similar to 4% wavelength 
stub 

Drag: (flush mounted) zero 

Qualification: MIL-E-5400 

Diameter: 9.7in (24.6cm) 

Depth: 2.25in (5.6cm) 

Weight: (max) 2lb (0.9kg) 


Manufacturer: Dorne and Margolin Incorpo- 
rated, Bohemia, New York. 


Power handling 

(uhf) 50W, cw 

(L-band) 4kW, peak 
Isolation: 80dB minimum 
Weight: 330z (0.9kg) total 


OPERATIONAL SPECIFICATION 
MIL-E-5400; 10g vibration at 350°F (176°C); 
70,000ft (21,000m) altitude 


Manufacturer: Dorne and Margolin Incorpo- 
rated, Bohemia, New York. 


AT-1076A/A Uhf antenna 


Gain: 1.5dB above isotropic antenna 
Vswr: <1.8:1 

Polarisation: vertical 

Power handling capability: 
1.2kW 

Weight: 2lb (0.9kg) 
Aerodynamic drag: 13lb (5.8kg) at 0.84 Mach 
25,000ft (7620m) altitude 


(continuous) 


serves well for broad sectoral coverage and for 
short-range point-to-point. The 501 is 100 per 
cent efficient from 2 to 30MHz. While efficiency 
is not important for receiving at the lower fre- 
quencies, it is a vital concern in transmitting, for 
the signal-to-noise ratio at the terminal end of 


OPERATIONAL SPECIFICATION 
MIL-E-5400 environmental requirements 


Manufacturer: E-Systems Inc, St. Petersburg, 
Florida 


the link is directly related to the transmitting 
antenna’s efficiency. Models which can 
accommodate up to 25kW average, 50kW peak, 
are available. The 501 is truly broad-band, cov- 
ering the 2 to 30MHz range with essentially 
constant patterns and a low vswr. 
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TECHNICAL SPECIFICATION 

Directive gain relative to isotropic: 10dB 
Width between half-power points: 80° 
Polarisation: horizontal 

Windload 

(no ice) 140mph 

(Yin/12mm radial ice) 9Omph 

(optional, no ice) 100mph 

(Yin/12mm radial ice) 6Omph 

Power: up to 50kW pep 

Azimuth plane beam 

Width between half-power points: 80° 
Nominal take-off angle: 50° 

Angle of half-power points: uhpp 100°, |hpp 
28° 


Manufacturer: Technology for Communica- 
tions International, Mountain View, California. 


Model 507 antenna 


OA7160/TRC-97A Tactical Mobile 
Medium Range Troposcatter Radio 
Antenna System 


This antenna system, developed for the US Air 
Force, consists of two 2.4-metre diameter 
antennas, their supporting masts, and erection 
equipment all of which are packed in a special 
transit frame. The complete antenna group can 
be transported in an M101 type trailer or %4-ton 
truck to be as mobile as the basic radio shelter. 
The reflector is supported by a two-piece mast 
and the entire assembly ground guyed to pro- 
vide the stability needed for reliable communi- 
cations. The OA7160A antenna group is the 
newer version of the original OA7160 type, in 
which selected components of the reflector, 
mount and guying system have been modified 
to improve the antenna’s stability and durability. 
The solid surface reflector and its support mast, 
made of aluminium and self-captivating hard- 
ware, are used to simplify and help its rapid 
assembly and installation. Over six hundred 
AN/TRC-—97A radio systems have been pro- 
duced. Marine Corps designation for the same 
antenna is OA7160A/TRC—97A. 


TECHNICAL SPECIFICATION 
Frequency range: 4.4—5GHz 
Gain: 38dB minimum OA7160AITRC-97A in high wind configuration 
Vswr: 1.25:1 max 

Power rating: 2kW cw 

Installation time (2 antennas) 2 men, 40 
minutes (excluding arrowhead anchor installa- 
tion time) 

Feed system: dual polarised feed with radome 
and de-icing features 

Diameter: (reflector) 2.4m 

Max windload 

(operational) OA7160: 96km/h 

OA7160A: 160km/h 

(degraded operation) 

OA7160: 120km/h 

OA7160A: 180km/h 

(survival) 

OA7160: 160 km/h 

OA7160A: 240km/h 

Weight (2 antennas and transit frame) 
OA7160: 658kg 

OA7160A: 795kg 


Manufacturer: Radiation Systems _ Incorpo- 
rated, McLean, Virginia 


OA7160/TRC-—97A antenna group 


Cavity-Backed Spiral Antenna 
Model ASO-1601A 


Model ASO-1601A provides an essentially 
constant circularly-polarised beam over the 2 to 
40GHz frequency range. It is suitable for use in 
airborne amplitude-comparison direction finding 
systems, as a broad-band dish feed or 
wherever a broad-band coverage from a single 
antenna is needed. The ASO—1601A has been 
qualified for use in severe airborne environ- 
ments. 

It provides 2 to 40GHz coverage in a single 
antenna, with constant performance over the 
band. It uses circular polarisations. 


TECHNICAL SPECIFICATION 
Frequency: 2—40GHz 

Vswr: 2:1 nominal 
Polarisation: 
ASO-—1601 AA) 
Beamwidth, 3dB 
(from 2—4GHz) 90° +20° 

(from 4—30GHz) 75° +15° 

(from 30—40GHz) 65° +15° 

Axial ratio, boresight 

(from 2—25GHz) 1dB nominal, 2dB max 
(from 25—40GHz) 2dB nominal, 4dB max 
Power: 1W cw 

Weight: 40z (115g) 


Ihcp (rhcp is Model 


OPERATIONAL SPECIFICATION 
Meets or exceeds MIL-E-5400 


Manufacturer: American Electronics 
Laboratories Inc, Lansdale, Philadelphia. 


UHF Annular Siot Antennas 
C4/CN1 


The C4 and CN1 group of flush mounting annu- 
lar slot antennas is designed to operate with all 
standard uhf communications and data link 
equipment. The configuration and mounting 
provisions of each can be modified over broad 
limits to conform to specific fuselage contours. 
These antennas are completely foam-filled to 
keep them waterproof. 

Model C4/B includes a test probe which can 
be provided with any degree of decoupling. 

Model CN1 is a dual purpose antenna operat- 


Low-Silhouette UHF Antenna C3 


Many aircraft configurations are such that radia- 
tion patterns satisfactory for uhf communication 
can be obtained only if the uhf antenna is 
mounted on the underside of the vehicle. The 
C3 antenna has been especially designed to 
permit this type of installation on helicopters 
and other aircraft which land and take off from 
unpaved surfaces. It is short, much lighter than 
equivalent flush-mounting antennas and suffi- 


L-Band Blade Antenna 
NI 24/AT—741 


The NI 24 antenna has been used with various 
equipment such a dme, iff, tacan and beacon 
systems. It is broad-band and has a useful fre- 
quency range from 900 to 1700MHz. The DM 
NI 24 carries the military designation AT—741. 

The AT—741/A model is provided with a test 
probe for pre-flight checkout, but is otherwise 
identical with the NI 24/AT—741 antenna. Adap- 
ter plates are available for the NI 24 to permit 
use as a direct replacement for the AS/133 
antenna. 


Tactical Communication Antenna 
System AS-—2236/GRC 


The AS-—2236/GRC antenna system is 
designed for tactical field communications in 
the 30 to 76MHz frequency band. It is a light- 
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ing in both the uhf frequency range and the 
75MHz marker beaton range, eliminating the 
need for a separate marker beacon antenna. 
The sensitivity and bandwidth of the marker 
beacon element exceeds that of the 
AT—134/ARN antenna. 


TECHNICAL SPECIFICATIONS 


Frequency range: 225—400MHz 
Vswr 

(80% of uhf band) 2:1 

(entire uhf band) 2.4:1 


(at 75 +.150MHz for CN1 marker element) 2:1 


ciently rounded to prevent snagging by under- 
bush. 

The C3 is only four inches (10.1cm) high, yet 
is equivalent to the usual quarter wave stub 
more than twice its height. The electrical struc- 
ture is sealed in a rugged, solid foam-filled 
fibreglass housing. 


TECHNICAL SPECIFICATION 
Frequency range: 225—400MHz 
Radiation pattern: omni-directional 


TECHNICAL SPECIFICATION 
Frequency range: 900—1700MHz 
Gain: within 0.5dB of a matched quarter wave 
stub 

Polarisation: vertical 

Power: peak 3kW, average 25W 

Aero Drag 

(sea level, Mach 0.5) 130z (368g) 

(sea level, Mach 0.8) 300z (850g) 
Weight: 60z (170g) 

AT-—741/A (with test probe): 80z (226g) 


weight transportable directional antenna cap- 
able of being raised to any height between 5 
and 35 feet (1.5 and 10.6 metres), and opera- 
tional in less than 10 minutes. 

It is compatible with AN/PRC-25, 
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Cavity-backed spiral antenna ASO-1601A 


Polarisation: vertical in uhf band, horizontal at 
75MHz 

Radiation pattern: omni-directional, same as 
short stud in uhf band. Same as AT—134/ARN 
at 75MHz 

Weight: 13lb (5.8kg) approx 


OPERATIONAL SPECIFICATION 
MIL-T-5422 


Manufacturer: Dorne and Margolin Incorpo- 
rated, Bohemia, New York. 


Polarisation: vertical 
Connector: type N 
Weight: 2lb 60z (1.07kg) 


OPERATIONAL SPECIFICATION 
Qualified to MIL-T-5422 

MIL-E-5400 
Manufacturer: Dorne and Margolin Incor- 
porated, Bohemia, New York. 


OPERATIONAL SPECIFICATION 
Military: MIL-E-5400 
MIL-A-7272 
MIL-G-5272 
AT-—741/A only: MIL-A-2570B 
ARINC (ATC transponder) 532D 
(DME) 521D 
FAA (ATC transponder) TSO—C74 
(DME) TSO—C66 


Manufacturer: Dorne and Margolin Incorpo- 
rated, Bohemia, New York. 


AN/VRC—12, AN/PRC-—77, AN/GRC-—10, and 
other tactical radio transceivers. Transportable 
in three canvas packs weighing 115lb (52.1kg), 
it can be erected or stowed by two men in less 
than 10 minutes. 
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Point-to-point communication range over 100 
miles (160 kilometres) for standard tactical 
receivers has been attained using 
AS—2236/GRC antennas at both terminals. The 
AS-—2236/GRC system operated successfully in 
Southeast Asia. 

The AS—2236/GRC tactical communication 
antenna system contains a folding log-periodic 
antenna, a tubular eight-section mast, a sturdy 
adjustable tripod, aluminium stakes, 125 feet 
(38 metres) of rf coaxial cable, a polariser for 
quickly changing the erected antenna to either 
horizontal or vertical polarisation and canvas 
carrying packs. 


Duplexed UHF L-Band Antennas 
CNI1 


These duplexed antennas are designed for use 
with uhf communication and L-band iff or tacan 
systems. They are intended for installation 
within a dielectric fin cap. The uhf element of 
each assembly is a balanced dipole formed of 
broad, flat sheets. The balanced feed acts to 
prevent excessive coupling of antenna currents 
to the fin structure and the resulting radiation 
pattern degradation. The L-band element is a 
sleeve-fed stub at the top of the uhf dipole. 
Separate input connectors are provided for the 
uhf and L-band elements which may be fed 
simultaneously without external filters. 

In the CNI1, the radiating elements are 
enclosed in a foam-filled fibreglass boot. The 


UHF Dipole Antenna C10-2 


The C10—2 antenna is a balanced dipole 
designed for installation within a dielectric cap 
at the top of an aircraft vertical fin. It is a thin 
sheet metal structure enclosed within a fibre- 
glass boot filled with dielectric foam to keep it 
waterproof. The balanced feed acts to prevent 
strong coupling of current to the fin structure, 
thereby avoiding the serious degradation of 
radiation patterns experienced with some forms 


Low Drag Blade Antenna C7 


Type DM C7 antennas are claimed to be the 
smallest, lightest, lowest drag broad-band uhf 
aircraft antennas available. Miniaturisation is 
achieved without sacrifice of electrical perfor- 
mance. They are manufactured in two forms: 
DM C7-8 covers the entire 225 to 420MHz 
frequency range and has been specifically 
designed to permit the multiplexing of several 
equipments such as uhf communications and 
command guidance; DM C7-S covers only the 
225 to 400MHz band and can be directly inter- 
changed with an AT—256 to facilitate aircraft 
modernisation. 


VHF/FM Homing Loop Antenna 
N15-1 


The N15—1 homing antenna is a low-cost, all- 
metal, erosion-resistant loop antenna of stream- 
lined section. It has terminals at each end for 
compatibility with the AN/ARC—54 lobe switch- 
ing homing system. It is used on helicopters 
and subsonic aircraft. 


UHF Airborne Satellite 
Communication Antenna System 
C34-3 


The DM C34-3 antenna is designed for use at 
the aircraft terminal of a satellite relay com- 
munications system. It provides hemispheric 
pattern coverage by means of two independent 
co-located antennas isolated from each other 
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TECHNICAL SPECIFICATION 

Frequency range: 30—76MHz 

Vswr: 3:1 

Polarisation: linear 

Power: 65W cw 

Impedance: 500 

Squint: 5° 

Windload 

(no ice) 6Omph 

(%in/6mm, radial ice) 30mph 

Construction: fibreglass and aluminium 
mechanical components with polyethylene- 
jacketed wire antenna harness 

Length: 42in (106cm) 


CNI1—2 is supplied without the fibreglass boot. 
It is inserted into a cavity in the fin cap which is 
then foamed filled. Lightning protective 
schemes which will protect both the aircraft fin 
and the antenna from lightning strikes have 
been designed and can be provided for either 
antenna style. 


TECHNICAL SPECIFICATION 
Frequency range 
225—400MHz 

950—1220MHz 

Vswr 

(uhf band) 2:1 

(L-band) 1.8:1 (950—1220MHz) 
1.6:1 (1000—1100MHz) 


of tailcap antenna. The relatively thin cross- 
section of the C10—2 allows mounting within 
the contours of fin structures with extremely 
high fineness ratios. It is in use on operational 
aircraft. 


TECHNICAL SPECIFICATION 
Frequency range: 225—400MHz 
Vswr: 2:1 

Polarisation: vertical 


The DM C7-8 is recommended unless the 
off-centre connector at the DM C/7-3 is 
required. Not only is its operating frequency 
range greater but its vswr although nominally 
the same, is generally somewhat lower. 

The inherent radiation patterns of the DM C7 
are essentially omni-directional. Pattern perfor- 
mance on an aircraft will depend almost entirely 
on the particulars of the installation. 


TECHNICAL SPECIFICATION 
Frequency range: 225—420MHz 
Polarisation: vertical 

Radiation pattern: omni-directional 


TECHNICAL SPECIFICATION 
Frequency range: 30—76MHz 
Vswr: 1.85:1 

Polarisation: vertical 

Radiation pattern: cardiodal 
Impedance: 500 

Side-to-side ratio: 20 dB 
Connectors (2): type BNC female 
Weight: 2.13lb (0.9kg) 


by more than 30dB over the entire frequency 
band. The antenna is contained in a single low 
drag aerodynamic housing. The low-angle 
beam is formed by a vertically polarised stub 
antenna which provides elevation coverage 
from the horizon to +35°. The high-angle beam 
is formed by a turnstile antenna, providing circu- 
lar polarisation and coverage over the elevation 
angles of 35° to the zenith. By proper beam- 


Diameter: 10in (25cm) 
Weight: 115lb (52.1kg) 


OPERATIONAL SPECIFICATION 
Qualifications: MIL-A-82151 

MIL-E-16400F 
NATO stock number: 5985—00-—782-7139 


Manufacturer: Dorne and Margolin Incorpo- 
rated, Bohemia, New York. 


Polarisation: vertical 
Radiation pattern: 
dipole 

Weight 

(CNI1) 4.3lb (1.9kg) 
(CNI1—2) 2.8lb (1.2kg) 
Mounting: within tail cap 


compatible to vertical 


OPERATIONAL SPECIFICATION 
MIL-T-5422 by NATC, Patuxent River, Md 
Nomenclature AS—786/A (CNI-—1) 


Manufacturer: Dorne and Margolin Incorpo- 
rated, Bohemia, New York. 


Radiation pattern: vertical dipole 
Mounting: within tail cap or ventral fin 
Weight: 3lb 10z (1.4kg) 


OPERATIONAL SPECIFICATION 
MIL-E-5272 


Manufacturer: Dorne and Margolin Incorpo- 
rated, Bohemia, New York. 


Connector: type N 

Aero drag: (sea level, Mach 95) approx 8lb 
(3.6kg) 

Weight: 130z (368g) 


OPERATIONAL SPECIFICATION 

Both antennas (except for the connector posi- 
tion on the DM C7-8) meet or exceed the 
requirements of MIL-A-26336 for the 
AT—840/ARC antenna. 


Manufacturer: Dorne and Margolin Incorpo- 
rated, Bohemia, New York. 


Type of construction: 
throughout with airfoil section 


aluminium alloy 


OPERATIONAL SPECIFICATION 
MIL-T-5422E 
Military nomenclature is AS—1922A/ARC 


Manufacturer: Dorne and Margolin Incorpo- 
rated, Bohemia, New York. 


mode selection a minimum gain of OdBi is 
obtained throughout the upper hemisphere. 
The capability of putting both antenna modes in 
a single package is the result of a unique 
broad-band choke design which provides very 
high isolation and therefore independent 
antenna operation. 

The antenna is enclosed in a high tempera- 
ture fibreglass housing and is completely foam 


filled. The unit is impervious to moisture and 
lightning protected. 

The basic configuration is capable of handling 
1300 watts cw. Depending on the user's 
specific applications and needs a variety of 
high-power loads are available to terminate the 
hybrid. An optional feature available and incor- 
porated into the quadrature hybrid is an over- 
load protection circuit which turns off the 
transmitter if an antenna malfunctions. The sys- 
tem accessory components are inside the air- 
craft. 

Installation is by bolting the antenna to a 
doubler plate on top of the aircraft (usually 2 to 
3 degrees from the centreline). Modification of 
aircraft structural members is not required. 
Because of the small size of the antenna foot- 
print, the installation is simple, inexpensive, 
easy to maintain, and of low weight. 

High-angle coverage is provided by a turn- 
stile antenna which consists of a pair of cross 
dipoles parasitically loaded to obtain a low vswr 
over the frequency range. 


TECHNICAL SPECIFICATION 

Frequency range: 225—400MHz 

Gain 

(average) +3dB with respect to CP isotropic 
(variation) +3dB over hemisphere 


Telemetry Blade Antenna K5 


The K5 high-speed blade antenna is designed 
to operate from 230 to 260 MHz with transmit- 
ters capable of providing up to 100 watts out- 
put. 

The antenna’s mechanical and aerodynamic 
design allows vehicles equipped with it to fly at 
speeds in excess of Mach 2 without causing 
excessive drag. 


VHF/FM Blade Antenna 437S-1 


The 4378-1 vhf/fm blade antenna is an efficient, 
automatically tuned aircraft antenna covering 
the 30 to 76MHz frequency band. It is an 
aerodynamically shaped fibreglass radome 
containing a folded monopole radiating element 
and a servo-controlled tuner, and is designed 
for speeds up to Mach 0.95. The minimal height 
of 16 inches (40.6cm) allows installation on 
aircraft at optimum locations previously not 
possible with a whip antenna. 


TECHNICAL SPECIFICATION 
Frequency range: 30-76 MHz 
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VHF Comm. 
DM C50-1 
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_ Combination 
_ -UHF Comm./Tacan 
DM CNI8 


Typical antenna installation — Fairchild A10A 


Vswr 

(high-angle mode) 1.5:1 max 240—400MHz 
(low-range mode) 2:1 typical 225—400MHz 
Power: 1300W cw 

Drag: 6lb (2.7kg) at 45,000ft (1370m) Mach 
0.78 


TECHNICAL SPECIFICATION 
Frequency range: 230—260MHz 
Vswr: 2:1 

Polarisation: vertical 

Radiation pattern: short stub 
Weight: 130z (368g) 


Max input power: 35W 

Input impedance: 500 

Azimuthal radiation pattern: omni-directional 
Principal polarisation: vertical 

Vswr: typically <2:1; 3:1 max 

Rf tune power: 5-35W 

Velocity capability: service on subsonic air- 
craft 

Tuning time: within 2s nominal; 5s max 
Temperature range 

(operating) —54 to +71°C 

(storage) —62 to +71°C 

Altitude: 0-50 O00ft (15 000m) 

Humidity: 0-100% 

Vibration: 10g max 


OPERATIONAL SPECIFICATION 
MIL-E-5400 Class 2 


Manufacturer: Dorne and Margolin Incorpo- 
rated, Bohemia, New York. 


OPERATIONAL SPECIFICATION 
MIL-A-27165 
Nomenclature AT—897/A 


Manufacturer: Dorne and Margolin Incorpo- 
rated, Bohemia, New York. 


Shock: 20g max 

Vertical height (overall): 1641/6 inch (40cm 
+4,3mm) 

Length: 12¥2in (31.6cm) 

Weight (approx): 6/2|b (2.9kg) 

Dra 

(sea level) 1.641b (0.6kg) at 250 mph (402 km/h) 
(30 O00 ft/10 000m) 2.55|b (1.1kg) at 510 mph 
(820km/h) 

Power source: 28V dc, 35W (during tune 
cycle) 


Manufacturer: Rockwell International, Collins 
Telecommunications Products Division, Cedar 
Rapids, lowa. 
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Transportable Test Set for VHF/FM 
Radios TS-1277 


The TS-1277 is a test set designed primarily for 
portable radio set AN/PRC-77 and for the AN/ 
VRC-12 series of vehicular radios. It allows field 
personnel to test vhf/fm radio equipment for 
compliance with electrical performance stan- 
dards, and thereby to determine serviceability. 
The set includes various tone and rf signal 
generators besides analog measuring devices 
for voltage, signal-to-noise ratio, distortion, fre- 
quency deviation, frequency accuracy and rf 
power output. Since the set is designed as a 
self-contained unit, no additional test equipment 
is required for performing all applicable test 
procedures. 

Test set TS-1277 is powered either by internal 
batteries or from an external dc source and is 
therefore suitable for field and laboratory use 
alike. 

Although designed for the AN/PRC-77 and 
AN/VRC-12 series, the test set can be used with 
any vhf/fm radio equipment operating between 
30 and 88MHz, with channel spacing down to 
25kHz and power levels up to 100 watts. 

The set is transportable, self-contained and 
easy to operate. 


FACILITIES 

Synthesized rf signal source: serves as signal 
generator and reference oscillator 

Tone generator: produces modulating 1000 Hz 
signal and 150Hz squelch tone 

Ac voltmeter (rms): measures audio signal 
levels at receiver output 

Audio load selector: permits selection of 
proper load for various receiver audio outputs 
Distortion and s/n meter: determines distortion 
percentage of received audio tone 
Frequency deviation meter: measures fre- 
quency deviation of transmitted signal 


9915 UHF Frequency Meter 


The 9915 Uhf Frequency Meter is an eight-digit 
instrument that measures to at least 520MHz. 
Two input channels are provided; input B, a 
directly gated, high impedance channel for 
frequencies up to GOMHz and input A, a 50-ohm 
channel covering the 40 to 520MHz range and 
prescaled by ten. A battery power supply option 
is available for use in the field where mains 
supplies may not be available. 


4324 Militarised Multimeter 


The model 4324 is a 4% digit (20 000 counts) 
multimeter which provides wide operational 
capability and versatility. Five ranges of dc, 
including a 100mV range, four ranges of ac, and 
five-ohm ranges, are standard. In addition, spe- 
Cial input circuitry offers an input resistance of 
1000M ohms. 


9475 Rubidium Frequency Standard 


The 9475 Rubidium Frequency Standard is a 
small, rugged, ultra-stable atomic oscillator 
which satisfies the requirement for an accurate, 
fast warm-up standard for use in field and 


Test and Measurement 


ISRAEL 


Frequency accuracy meter (rf): produces 
analog indication of operating frequency error 
(referenced to internal rf synthesizer) 
Frequency accuracy indication (150Hz): 
beats internal 150Hz tone with squelch tone to 
produce analog indication of frequency error 
Vswr and rf power meter: measures forward 
and reflected power (transmitted into 500 pad 
or vhf antenna) 

Control and signal distribution system: 
serves as interface between tested vhf/fm 
equipment and multi-pin connector on test set 
front panel 


TECHNICAL SPECIFICATION 

RF GENERATOR (SYNTHESIZER) 

Frequency range: 30-88 MHz (25kHz steps) 
Frequency stability: +1.5ppm (by tcxo) 

Rf output level: 0.1 u.V—1mV +1.2dB 
Frequency deviation (at internal 8 or 10kHz 
1kHz modulation): 

External modulation sensitivity: 10kHz/V 


TONE GENERATOR 
Frequencies: 1000 +10Hz 150 +1Hz 
Signal level: adjustable from 0.1-5V (+10%) 


AC VOLTMETER 

Measurement ranges (full scale): 0.1, 1, 10, 
100V 

Accuracy 

(140Hz-20kHz) +8% 

(50-140Hz) +15% 

Frequency range: 50Hz—20kHz 


S/N AND DISTORTION METER 

Operating frequency (single frequency): 1 kHz 
Accuracy 

(with internal modulation) +3% 

(with external modulation) +6% 


UNITED KINGDOM 


The hf input channel is fitted with a continu- 
ously variable attenuator for measuring noisy 
signals or complex waveforms, while on the uhf 
channel this is achieved automatically by the 
inclusion of agc. The high impedance channel is 
fully compatible with standard passive probes. 
The instrument has a high tolerance to amp- 
litude modulation on the measured signal and 
the multiplexed led readout gives a clear bright 
display and keeps power consumption down to 
a minimum. 


De accuracy is within 0.01 per cent of the 
measured reading plus or minus one digit for six 
months. Additional accuracy specifications for 
all modes of operation are stated for 12 months. 
A self-contained battery option provides eight 
hours of continuous operation. 

This instrument was developed in the USA by 
Dana Instruments before its merger with Racal in 
1978. 


laboratory installations. It bridges the gap bet- 
ween current advanced crystal oscillators and 
the more expensive and larger high perfor- 
mance atomic frequency standards. The 9475 
provides a reliable and economical reference 
for short-term and long-term stability measure- 


FREQUENCY DEVIATION METER 
Measurement ranges (full scale): 10 and 
20kHz 

Accuracy 

(at 10kHz) +12% 

(at 20kHz) +10% 


FREQUENCY ACCURACY METER (RF) 
Frequency error indication (full scale): 1 and 
10 kHz 

Accuracy 

(on 1kHz scale) 10% +1ppm 

(on 10kHz scale) 5% +1ppm 


FREQUENCY ACCURACY METER (AF) 
Operating frequency range: 145-155Hz 
Accuracy: +1.5Hz 


VSWR AND RF POWER METER 
Power ranges (full scale): 5 and 100W 
Input/output impedance: 50 0 
Accuracy: 6% 


GENERAL SPECIFICATIONS 
Power requirements 

(internal) 1.5V D-size cells (20 units) 
(external) 15-36V dc 

Temperature range: 0-50°C (32-122°F) 
Height: 150mm (6in) 

Width: 400mm (15% in) 

Depth: 320mm (125in) 

Weight: approx 17kg (37%2Ib) 


OPERATIONAL SPECIFICATION 
Per MIL-STD-810B 


Manufacturer: Tadiran Israel Electronics Indus- _ 
tries Limited, Tel Aviv. / 


The 9915 which has been accepted by the 
British Ministry of Defence (Navy) and ordered in 
quantity for use both ashore and afloat is known 
as the 9915M. 


NATO stock number: 6625-99-—533-0938. 


Manufacturer: Racal Dana Limited, Windsor, 
Berkshire. 


OPERATIONAL SPECIFICATION 
Designed and tested to meet all environmental 
requirements of MIL-T-21200K, Class II. 

Meets the requirements of MIL-T-28800, Type 
L, Class 2, Style A. 
NATO stock numbers: 6625—00—551-—8009 

4935-—01—004—2937. 

Manufacturer: Racal Dana Limited, Windsor, 
Berkshire. 


ments as well as phase reproducibility. It can be 
readily applied where precision quartz crystal 
oscillators have been used in the past. The 
outputs are well suited for frequency division or 
multiplication into the microwave spectrum due 
to the spectral purity and the high signal-to- 


noise ratio. The small size and low weight have 
been made possible by the application of new 
physical and technological concepts including 
recent advances in package design. 

The 9475 provides three isolated, short-circuit 
protected outputs at 1MHz. These output sig- 
nals are stabilised sinusoidal waveforms of high 
spectral purity and of amplitude greater than 1 
volt into 50 ohms. An additional 10-MHz square 
wave output is provided for monitoring. The front 
panel meter monitors the most important circuit 
functions, while a visual indication of the 
rubidium lamp operation is provided on the rear 
panel. Also on the front panel is an indication of 
output presence. 

The 9475 has been developed primarily to 
replace the reference crystal oscillators in the 
Clansman range of test equipment. It is a 
portable compact instrument sufficiently rugged 
to withstand the most severe tactical applica- 
tions, regardless of terrain or climate and so 
suited for installation in a field workshop or an 
electronic repair vehicle. 

OPERATIONAL SPECIFICATION 
9475 Rubidium Frequency Standard is built to 
full military specifications. 


NATO stock number: 6625—99-637-—0540 


Manufacturer: Racal Dana Limited, Windsor, 
Berkshire. 


AM/FM Signal Generator 
TF2008 Series 


The TF2008 Signal Generator has the added 
attraction of an inbuilt frequency sweeper. The 
very wide frequency cover and unusual range of 
facilities have been achieved by combining the 
techniques of the conventional frequency- 
multiplier type signal generator with those evolv- 
ing from synthesizer development. In this way an 
extremely versatile test source has been pro- 
duced, suitable for measurements on all types of 
fm and am receiver operating at frequencies up 
to 510MHz. 

In addition to usual signal generator functions, 


Digital Synchronizer TF2173 


Digital Synchronizer TF2173 has been designed 
for use with Signal Generator TF2016 to give a 
digital setting facility and a frequency stability of 
better than 1 part in 108. 

The function of the synchronizer is to provide a 
high stability reference frequency to which the 
generator can be phase-locked. Once the lock 
condition has been achieved any subsequent 
drift in the generator’s frequency is automati- 
cally corrected by a control voltage produced 
by the synchronizer and fed back to the dc- 
coupled tuning circuitry of the TF2016. All the 
generator facilities are unimpaired, including 
am and fm capabilities, and warm-up drift is 
eliminated. 


FM Signal Generator TF1066B/1 


The Fm Signal Generator TF1066B/1 covers the 
10 to 470 MHz range. Direct carrier-frequency 
generation without multipliers ensures the 
absence of spurious sub-harmonics in the out- 
put, and its direct-reading incremental tuning 
system brings ease and accuracy to bandwidth 
measurement. 

Stability and purity of signal are enhanced by 
the use of a rigid cast rf box and a transistor- 
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the TF2008 can be operated in a frequency 
swept mode, with the sweep width adjustable up 
to the entire cover of each tuning band. The 
instrument retains fm and am capabilities in the 
swept mode, and is therefore suitable for a 
number of dynamic measurements on receivers 
that would be outside the scope of the normal 
sweep generator. 

TF2008/1 is an alternative version with all the 
facilities of the basic instrument and digital 
readout of frequency. 

The carrier frequency is variable over the 
10kHz to 510 MHz range in eleven tuning bands. 
Nine bands are utilised to cover frequencies 
from 22.5 to 510 MHz, each having a maximum- 


Operation of the synchronizer is very simple. 
The required frequency is first set up digitally on 
the seven panel switches on TF2173, giving 
setting increments of 10Hz. Having selected the 
approximate frequency range on the signal 
generator all that is necessary is to tune the 
generator to approximately the correct fre- 
quency until the synchronizer out of lock lamp is 
extinguished. Once this has been done the 
TF2173 takes over the tuning process and 
automatically sets the generator to the required 
frequency. Once synchronization has been 
achieved the decade controls of TF2173 can be 
used to increment digitally the generator fre- 
quency over arange of approximately 2 per cent 
of the setting in steps as small as 10Hz. This 
facility is particularly useful when testing chan- 


regulated dec filament supply for the rf oscillator. 
There are preset potentiometers to simplify 
setting up and to enable the user to choose the 
values of stepped incremental shift. 

Fm deviation is variable up to 100kKHz and am 
depth up to at least 40 per cent. Modulation can 
be applied internally at 1 or 5kHz, or externally 
between 30Hz and 15kHz. For both internal and 
external modulation, fm deviation or am depth is 
directly indicated. 

The open-circuit output voltage is continu- 


to-maximum frequency ratio of only 1 to 2 to give 
an open, easily-read tuning scale, with precise 
control of the main frequency setting. At the 
low-frequency end of the instrument's range, 
where the receiver bandwidths are compara- 
tively large in terms of carrier frequency, narrow 
tuning bands would be inconvenient and fre- 
quencies below 22.5MHz are therefore covered 
in two tuning bands. 


NATO stock number: 6625—99-117-3198 


Manufacturer: Marconi Instruments Limited, St 
Albans, Hertfordshire. 


nelised equipment for example; at frequencies 
above 50M, digital setting alone can be used 
to alter the generated frequency by at least 
1MHz, in steps equal to the channel spacing. 
The synchronizer makes a counter for accurate 
setting of the generator frequency unnecessary, 
eliminating the associated radiation problems. 

TF2173 is mounted in a case of similar dimen- 
sions to TF2016, and is supplied with the neces- 
sary interconnecting leads. A set of clips 
enables the two instruments to be fixed securely 
together if required. 


NATO stock number: 6625-99-645-9552 


Manufacturer: Marconi Instruments Limited, St 
Albans, Hertfordshire. 


ously variable from 0.2uV to 200mV and is 
derived via a source impedance of 50 ohms. The 
level of output is controlled by a piston 
attenuator with a 4%-inch (11.3cm) dial bearing 
two scales, one calibrated directly in units of 
voltage and the other in decibels relative to 1pV. 


NATO stock number: 6625—99-—106—0902 


Manufacturer: Marconi Instruments Limited, St 
Albans, Hertfordshire. 


AM Signal Generator TF144H Series 


The TF144H Signal Generator has all the attri- 
butes of its predecessors of the TF144 series, 
but is smaller, lighter and more useful. 

It covers the 10kKHz to 72MHz frequency 
range in twelve switch-selected bands, each 


with a frequency cover of rather more than 2 to 1. 
This enables a large effective scale length to be 
obtained on the main tuning dial, which carries a 
separate scale for each band. The reading 
discrimination on this dial is such that a 2 per 
cent frequency change on any band occupies 
more than ¥%-inch (6.35mm) of scale length. 


» 


NATO stock number: 6625-99-924-8875 


Manufacturer: Marconi Instruments Limited, St 
Albans, Hertfordshire. 


374 


MF/HF AM/FM Signal Generator 
TF2002B 


TF2002B is a solid-state signal generator operat- 
ing over the 10kHz to 88MHz frequency range in 
eight switch-selected bands. It provides internal 
and external amplitude and frequency modula- 
tion and has a versatile tuning system. A digital 
synchronizer is available for use with TF2002B to 
give it high frequency stability and a digital 
setting facility. 

The main tuning dial has eight hand- 
calibrated near logarithmic tuning scales, one 
for each band. These are arranged in a continu- 


9008 Modulation Meter 


The 9008 Modulation Meter overcomes the 
disadvantages of manually tuned modulation 
meters and provides a simple unambiguous 
means of measuring peak, trough and mean 
modulation depth of am signals or positive 
negative and mean deviation of fm signals over 
a very wide range of carrier frequencies. 

Completely automatic tuning and amplitude 
levelling guarantee measurement accuracy 
independent of the personal skill of the operator. 
These features together with a clearly calibrated 
meter, colour-coded front panel markings and 
straightforward controls enable the unpractised 
user to make precision measurements confi- 
dently. 

Measurements can now be made on equip- 
ment operating at frequencies extending from 
the mf band through vhf and uhf to include 
space communications and aeronautical navig- 
ation bands up to 2GHz. 

The lightweight and rugged construction 
renders the 9008 equally suitable for use in the 
laboratory, workshop, or ate systems and, by the 
addition of an optional battery pack, in areas 
remote from an ac mains supply. 

The 9008M is the militarised version with 
special facilities for checking Clansman radio 
equipment, and is now in service with the British 
Army. It includes a 40dB notch filter which allows 
accurate measurement at the same time as the 


9061/62 Synthesized Signal 
Generator 


The 9060 series is an advanced range of 
instrumentation designed to meet the test 
requirements of modern communications sys- 
tems. The 9061/2 160MHz precision synthes- 
ized signal generator, which forms part of the 
series, combines the high resolution, accuracy 
and stability characteristics of a synthesized 
source with the purity of signal and noise level 
normally associated only with a quality conven- 
tional signal generator. . 

Additional instruments in the range include 
the 9036 two-tone generator, the 9065 prog- 
rammable attenuator and the 9064 frequency 
extender which increases the frequency range 
of the 9061/2 to 550 MHz. 

Computer-compatible design combined with 
a comprehensive revertive check on both output 
frequency and signal level suit 9060 series to ate 
system applications. 

Two synthesizers provide outputs of 6 to 
7MHz in 10Hz steps and of 74 to 153MHz in 
1MHz steps. These signals are used to phase 
lock an oscillator operating over the 80 to 
160 MHz frequency range. The oscillator output 
is divided down by binary and decimal dividers 
to give a final output between 0.1Hz and 
160MHz which can then be modulated and 
filtered. The resultant low distortion signal is 
routed to an amplifier incorporating an automa- 
tic level control system and then to the output via 
a precision thick film attenuator. The selected 
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ous zig-zag, with scales running alternately left 
and right so that the main frequency control is 
rotated clockwise for range A, counter- 
clockwise for range B, clockwise for range C 
and so on, which eliminates much of the tedium 
which can occur when tuning a signal generator 
close to the band change frequency. 

The internal crystal calibrator provides check 
points at intervals of 1MHz, 100kHz and 10kHz. 
The heterodyne beat note is audible from a 
loudspeaker inside the instrument; but a pair of 
headphones nay be used via the output jack 
socket mounted on the front panel. 

It is also possible to switch into circuit a 1kHz 
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continuous 150Hz tone which is a feature of 
Clansman transmissions. In addition the af 
band-pass filter has been modified to operate as 
a 3kHz low-pass filter. 
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band stop filter which gives the effect of a 
second null when the carrier frequency is 1kHz 
away from the 10kHz check point. 

The TF2002B can be amplitude or frequency 
modulated internally or externally. Internal am 
can also be applied simultaneously with external 
frequency shift, so that dynamic bandwidth 
measurements can be made using a modulated 
signal. 


NATO stock number: 6625—99-628-4711 


Manufacturer: Marconi Instruments Limited, St 
Albans, Hertfordshire. 
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NATO stock number: 6625—99-642-3437 


Manufacturer: Racal Dana Limited, Windsor, 
Berkshire. 
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attenuation level is displayed on a solid-state led 
readout. 
A two-tone generator (9063) is available to 


extend the capability of the signal generator by 
providing twolf signal sources, 100 Hz to 9.9kHz 
and 10Hz to 99kHz in 1Hz steps. 


OPERATIONAL SPECIFICATION 

Developed in conjunction with the British Minis- 
try of Defence, the 9061/62 is referenced in the 
CRETE range as CT562/IIl. As such it complies 
with military environment specifications. 


9918 and 9921 UHF Frequency 
Meters 


The 9918 and 9921 Uhf Frequency Meters have 
full remote programming capability for systems 
use. They differ only in their frequency ranges: 
the 9918 is a 560 MHz instrument and the 9921 
has a range extending to 3GHz. Each instru- 
ment is directly gated up to 560 MHz and has a 
nine-digit display which, on the 9921, allows 
measurement of the full 3GHz with a resolution of 
10Hz. 

On both instruments signals from 10Hz to 
100 MHz are measured on channel A, a directly 
gated input with a sensitivity of 10mV, an 
impedance of 1Mohm and full agc. An optional if 
multiplier increases the resolution of frequen- 
cies below 5kHz by a factor of one hundred. 

The vhf channel (B) has a frequency range 
from 40 to 560MHz and is also directly gated. 
Sensitivity is 10mV, input impedance is 50 ohms 
and full agc is included. Comprehensive protec- 
tion against overloading is included. 

The 9921 includes a third channel (C) which 
operates from 300 MHz to 3GHz. It has a50 ohm 
input impedance and a sensitivity better than 
50 mV. The input frequency is prescaled by two 


Audio Accessories and 
Coaxial Test Set 


The test set has been designed to test items of 
Clansman audio equipment including line units 
such as remote combining units and remote- 
control local units. Provision is also made for 
continuity checking of fuses and coaxial cables. 
The test set is powered by three 9-volt (equival- 
ent to PP9) primary cells inside the test set and 
provision is also made for using an external dc 
supply in the 20 to 32 volt range. A series of 


Am/fm Signal Generator TF2016 
Series 


TF2016 is a general-purpose am/fm signal 
generator covering the 10kHz to 120MHz fre- 
quency range, and is complementary to the 
(vhf/uhf) signal generator TF2015. Apart from its 
use as a general laboratory instrument it is also 
suitable for use in production and maintenance 
testing of hf and low-band vhf receivers. It has 


Pulse Modulator TF2169 


Pulse Modulator TF2169 has been designed for 
use with 10 to 520MHz am/fm signal generator 
TF2015 to enable high quality pulsed rf signals 
to be generated. It may also be used with many 
other signal generators. 


Wave Analyser TF2330A 


The Wave Analyser TF2330A is a narrow-band 
selective voltmeter tunable over the 20Hz to 
76kHz frequency range in one continuous tun- 
ing range. It is primarily intended for amplitude 
measurement of individual frequency compo- 
nents of complex waveforms. It can be set to 


Distortion Factor Meter TF2331A 


The Distortion Factor Meter TF2331A is an 
improved version of the TF2331, retaining all the 
previous model's features and offering in addi- 
tion a fully floating 600 ohm balanced input 
which is particularly useful for line communica- 


UK/TEST AND MEASUREMENT 


NATO stock numbers 9061/62 (CT562/111): 
6625-99-620-6793 
(9063) 6625-99- 
620-7808 


.F Frequency Meter 9918 
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Manufacturer: Racal Dana Limited, Windsor, 


Berkshire. 
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Uhf frequency meter 9918 


hundred but the time base is multiplied by two to 
retain direct reading. 


OPERATIONAL SPECIFICATION 
Both instruments have been accepted by the 
British Ministry of Defence (Army) for use in 


simple instruction cards for testing of individual 
items is mounted above the battery compart- 
ment on the front panel. The serviceability of an 
equipment is indicated by audio signals and 
meter indications. Faults are indicated clearly 
enough to consider the unit a go/no-go test set. 


TECHNICAL SPECIFICATION 
Height: 175mm 
Width: 440mm 


been designed for reliable operation over a wide 
range of environmental conditions and its rob- 
ustness and simple operation make it especially 
suitable for military use. 

For applications demanding a frequency 
accuracy and stability approaching that of a 
synthesizer, the digital synchronizer TF2173.can 
be used with the TF2016 to provide an accuracy 
and long-term stability of +1 part in 108. 


The modulator requires two inputs, the rf 
carrier from a signal generator and a pulse 
waveform from an external pulse generator. Two 
ring modulators are used to produce the mod- 
ulated signal. The output is taken via a built-in rf 
attenuator with a range of 0 to 110dB in 10-dB 
steps. When the instrument is used with TF2015 


indicate directly in voltage or in terms relative to 
a fundamental datum level, either in decibels or 
in percentage. In addition to its normal 
harmonic-analysis applications the instrument 
may be used for direct measurement of network 
response over its frequency range, without the 
need for a separate signal source. 


tions work. The noise-weighting filter included 
has also been changed to conform to the current 
CCIR Recommendation 468. The instrument 
compensates automatically for the loss intro- 
duced when this filter is switched in. 

The distortion factor meter measures the total 
noise and distortion content of audio signals with 


testing Clansman and Triffid equipments. 
NATO stock number: to be allocated shortly. 


Manufacturer: Racal Dana Limited, Windsor, 
Berkshire. 


Depth: 255mm 
Weight: (approx) 8.5kg 


OPERATIONAL SPECIFICATION 

Designed to withstand environmental conditions 
specified in REMC 20 FR Category 5 Issue 6 as 
amended by Technical Specification TS/1352. 


Manufacturer: S G Brown Communications 
Limited, Watford WD1 7QF. 


A system of fundamental frequency genera- 
tion ensures complete freedom from non- 
harmonically related spurious signals covering 
the range in twelve switched bands. 

NATO stock number: 6625-99-645-9230 


Manufacturer: Marconi Instruments Limited, St 
Albans, Hertfordshire. 

fine adjustment of the output can be obtained 
with the generator’s fine attenuator control. 


NATO stock number: 6625-99-645-9235 


Manufacturer: Marconi Instruments Limited, St 
Albans, Hertfordshire. 


NATO stock number: 6625—99-515—0653 


Manufacturer: Marconi Instruments Limited, St 
Albans, Hertfordshire. 


fundamental frequencies in the 20Hz to 20kHz 
range. 


NATO stock number: 6625-99-645-7781 


Manufacturer: Marconi Instruments Limited, St 
Albans, Hertfordshire. 
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FM/AM Modulation Meter 
TF2300B Series 


The fm/am Modulation Meter TF2300B meas- 
ures fm deviation and am depth, and consists 
basically af a superheterodyne receiver with 
linear, switch-selected -fm and am demod- 
ulators. The demodulated signal is amplified, 


Sweep Generator TF2361 


The TF2361 Sweep Generator provides a wide 
range of facilities for response measurement on 
both wide-band and selective networks. Utilis- 
ing plug-in type sweep oscillator units, it com- 
bines the attributes of the specialised and the 
general-purpose sweeper besides offering the 


110 MHz Spectrum Analyser TF2370 
Series 


The TF2370 is acomprehensive spectrum anal- 
yser covering the 30Hz to 110MHz frequency 
range. Features of this unique instrument 
include 100dB displayed dynamic range, resol- 
ution of 0.1dB and 5Hz, and a very advanced 
data presentation system employing electronic 
storage. 

Thus the TF2370 has important advantages 
over all previous spectrum analysers for meas- 
urements of communications signals including 
broadcast, fdm, pcm, ssb and fsk. 


Video Voltmeter TF2600B 


The TF2600B is a wide-band ac voltmeter con- 
sisting of a linear video amplifier with a full-wave 
average-responding detector in the negative 
feed-back loop and a meter calibrated in rms 
value of a sine-wave. A measurement accuracy 
of 1 per cent can be obtained over a large part of 
the frequency and voltage range. 


Rf Electronic Millivoltmeter TF2603 


The TF2603 is a sensitive, precision millivoltme- 
ter for use at frequencies between 50kHz and 
1500MHz. Reliability and freedom from mic- 


Electronic Voltmeter TF2604 


The TF2604 Electronic Voltmeter combines var- 
satility with high accuracy and extremely good 
stability. It allows for precision measurements to 
be made within the 20Hz to 1500MHz range 
with further facilities included for measuring a 
wide range of dc voltages and resistance. 


10 Watt Af Power Meter TF893A 


The Audio Power Meter TF893A covers a wide 
range of power and maintains its accuracy at 
both very high and very low frequencies. 
Power is measured by a_ temperature- 
compensated constant-resistance multi-range 
rectifier voltmeter, the required input impedance 
being obtained by the use of a tapped trans- 


Attenuator TF1073A 


The TF1073A rf Attenuator is variable in 1dB 
steps from 0 to 100dB at 75 ohm impedance. Its 
basic construction gives a flat frequency 
characteristic. 


The attenuator allows accurately known 
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rectified, and applied to a panel meter which is 
calibrated directly in kHz peak deviation and per 
cent modulation depth as appropriate. With its 
wide range of deviation frequency, modulation 
bandwidth and carrier frequency it is suitable for 
development, production and maintenance test- 
ing of equipment for fixed and mobile communi- 
cations, broadcasting, telemetry and multi- 
channel links in the hf, vhf and uhf bands. 


intrinsic advantages for servicing and future 
range extension afforded by this type of con- 
struction. Three sweep oscillator units are avail- 
able. The video sweep unit TM9692 covers the 
25kHz to 30MHz range, the vhf sweep unit 
TM9693 covers 1 to 300MHz and the uhf sweep 
TM9694 covers 220 to 1000MHz. 


Swept selective measurements for the fre- 
quency response characterisation of active and 
passive networks over wide dynamic ranges are 
made possible by the inclusion of a tracking 
generator. A dual display mode and the nine- 
digit frequency counter together enhance the 
precision measurement capability. 

Simplicity of operation is achieved by a logic 
programme which automatically selects the 
best rf/if gain ratio, sweep rate and filter band- 
width, eliminating the possibility of measure- 
ment error resulting from incorrect setting ot the 
controls. 

The standard model of TF2370 has input and 


A large panel meter incorporates an anti- 
parallax mirror for reading accuracy. The 10dB 
step attenuator gives twelve voltage ranges ina 
13-10 sequence from 1mV to 300V fsd with two 
linear voltage scales calibrated down to 10 nV 
on the most sensitive range. A dB scale gives 
readings from +2 to —12dBm. Input impedance 


rophony are assured by the use of semi- 
conductors throughout. Inherent noise within the 
instrument is low, enabling voltage measure- 
ments down to 300hV rms to be made. 


The instrument’s good reading stability is 
achieved by the full stabilisation of valve heaters 
and the ht lines, by using a series valve circuit for 
the ht and by a transistor circuit controlled by a 
zener diode for the It supply. This means that 
changes in the mains supply voltage by as much 
as 10 per cent will cause a deflection change of 


former and by a switched resistance-changing 
pad. Provision is made for measuring either 
balanced or unbalanced inputs. 

The instrument is contained in a compact 
portable case, with the input terminals fitted ina 
recess in the case top which protects the 
terminals from accidental mechanical damage. 
The lid of the recess may be swung back to 


changes of output to be obtained from video or rf 
oscillators. It can be used in measuring amplifier 
gain, transmission loss of networks, frequency 
response of filters, power-level tests on transmit- 
ters and it generally extends the usefulness of 
other test equipment. 


NATO stock number: 6625-99-620-9175 


Manufacturer: Marconi Instruments Limited, St 
Albans, Hertfordshire. 


NATO stock numbers: 6625-99-621-8512 
6625-99-621-8513 
6625-99-621-8514 


Manufacturer: Marconi Instruments Limited, St 
Albans, Hertfordshire. 


output impedances of 50 ohms. An alternative 
version, TF2370/1, is available for 75-ohm use. 
In this model the rf input, tracking generator 
output and calibrator output are all at 75 ohms 
impedance. TF2370/1 is particularly suitable for 
measurements on ifs and base-bands of fdm 
systems where the normal impedance is 75 
ohms. 

TF2370 has been purchased in quantity by 
the Royal Navy. 


NATO stock number: 6625-99-529-1124 


Manufacturer: Marconi Instruments Limited, St 
Albans, Hertfordshire. 


is 10M ohms in parallel with a capacitance of 15 
to 25pF depending on range. 


NATO stock number: 6625-99-645-7313 


Manufacturer: Marconi Instruments Limited, St 
Albans, Hertfordshire. 


NATO stock number: 6625-99-620-9033 


Manufacturer: Marconi Instruments Limited, St 
Albans, Hertfordshire. 


less than 4mV at full scale on all ranges. 
NATO stock number: 6625-99-924-5707 


Manufacturer: Marconi Instruments Limited, St 
Albans, Hertfordshire. 


support the instrument at a convenient viewing 
angle, while the sloping front panel hinges 
upward for ease of servicing. 

NATO stock number: 6625-99-914-981 1 


Manufacturer: Marconi Instruments Limited, St 
Albans, Hertfordshire. 


NATO stock number: 6625-99-972-9733 


Manufacturer: Marconi Instruments Limited, St 
Albans, Hertfordshire. 


R-C Oscillator TF1101 


The TF1101 has a frequency coverage of 20Hz 
to 200kHz with 2/3-watt output at low distortion. 
It may be used for audio work and carrier 
telephony testing. For distortion measurements 


Wide Range R-C Oscillator TF1370A 


The TF1370A is a general-purpose sinewave 
generator covering the audio and video fre- 
quency bands. It also delivers a high quality 
square wave output at frequencies between 
10Hz and 100kHz. 


AF Signal Source TF2000 


This Af Signal Source TF2000 comprises an af 
oscillator together with a three-decade moni- 
tored attenuator, combined in a single case to 
provide a convenient audio-frequency source 


Two-Tone Signal Source TF2005R 


The TF2005R Two-Tone Signal Source is an 
assembly of standard Marconi modular units 
arranged to form a convenient test set for 
measurements of intermodulation distortion. 


UHF Attenuator TF2163S 


The TF2163S is a 50-ohm switched attenuator 
suitable for use at all frequencies up to 1GHz. Its 
accuracy and freedom from standing waves has 
been achieved by the use of a novel design in 
which special resistive pads are selected by 


FM Signal Generator TF2006 


The Fm Signal Generator TF2006 is suitable for 
measurements on all types of fm receiver operat- 
ing in the 4 to 1000MHz frequency range. Its 
good stability, low fm noise, and low microphony 
render it particularly suitable for tests on 
narrow-band fixed and mobile communications 


AM Signal Generator 
TF801D Series 


Signal generators in the TF801D series are 
general-purpose vhf/uhf am instruments with 
provision for pulse modulation. Two versions are 
available: the standard model, TF901D/1 and 
the military model, TF801D/8/S or TF801D/9/S 
depending on the accessories supplied with it. 
The instruments are similar, utilising the 
master-oscillator/power-amplifier configuration, 


FM/AM Signal Generator TF995B 
Series 


The TF995B Series of Signal Generators are 
conventional fm/am instruments for receiver 
measurements over the commonly used vhf 
bands and the appropriate ifs. There are two 
standard versions: TF995B/2, is a general- 
purpose model suitable for measurements on 
broadcast receivers and medium- or wide-band 
communications receivers and a specially mod- 
ified version which gives improved performance 
when handling stereo multiplex signals. 
TF995B/5 is primarily intended for use with 
narrow-band fm/vhf communications receivers 
and am or fm mobile receivers. 

The 200kHz to 200MHz frequency range is 
covered in five bands; the carrier is originally 
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on high-quality audio amplifiers, a built-in 
band-pass filter can be connected in series with 
the output to provide a 1kHz test tone with 
harmonic content less than 0.1 per cent. 


The oscillator is primarily a signal source for 
measurements and tests on af and vf amplifiers 
and networks. With its four output impedances, 
600, 130, 100 and 75 ohms, it is very suitable for 


use with transmission lines, filters and 
attenuators. 
with very low distortion. If required, the 


attenuator section can be used alone for exter- 
nal signals. Frequency range is 20Hz to 20kHz 
in six bands. 


The instrument comprises two af oscillators 
type TF2100 and an af monitored attenuator 
type TF2160/1 mounted together in a standard 
Marconi full-module case. 


cam-operated micro-switches. Careful attention 
to internal screening prevents errors due to 
leakage fields at high attenuation settings. 
Attenuation is selected by two rotary step 
controls, one covering 120dB in 20dB steps 
and the other 22dB in 1 dB steps. The sum of the 


receivers, with complete freedom from the 
acoustic ringing that can often cause difficulty. 
On the other hand, the high maximum deviation, 
coupled with good performance over a wide 
range of modulation frequencies, permit the use 
of the TF2006 for measurements on wide-band 


with a capacitive attenuator acting as a buffer 
stage. Isolation of the oscillator from unwanted 
feed-back is adequate to prevent spurious fm on 
30 per cent am exceeding 0.001 per cent of the 
carrier frequency. 

The frequency range of the instrument is 
divided into five switch selected tuning bands 
covering the 10 to 470MHz frequency range. 

Military versions differ from the standard 
instrument principally in their specially rugged 
construction and sealed meters. The military 


derived from a single range oscillator which is 
variable from 4.5 to 9.15MHz. Output frequen- 
cies above 13.5MHz are obtained by a series of 
harmonic multipliers. 

An inbuilt crystal calibrator, which provides 14 
check points on each range, is automatically 
switched on when a plug is inserted into the 
telephone jack on the front panel. The calibra- 
tion beats are obtained between the output of 
the master oscillator and the crystal harmonics. 

The output level direct from the permanently 
attached connecting cable is variable from 2 wV 
to 200mV emf, with a source impedance of 75 
ohms. By using the plug-on terminating unit 
supplied with the instrument, output levels over 
the range 1V to 100mV emf may be obtained 
with a source impedance of both 75 and 52 
ohms. For low outputs down to 0.1 uV, a 20dB 
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NATO stock number: 6625-99-999-9604 


Manufacturer: Marconi Instruments Limited, St 
Albans, Hertfordshire. 


NATO stock number: 6625-99-104-7574 


Manufacturer: Marconi Instruments, St Albans, 
Hertfordshire. 


NATO stock number: 5845-99-923-7246 


Manufacturer: Marconi Instruments Limited, St 
Albans, Hertfordshire: 


NATO stock number: 6625-99-952-0447 


Manufacturer: Marconi Instruments Limited, St 
Albans, Hertfordshire. 


settings gives the overall attenuation. 
NATO stock number: 6625-99-519-9976 


Manufacturer: Marconi Instruments Limited, St 
Albans, Hertfordshire. 


multiplex systems. 
NATO stock number: 6625-99-620-0935 


Manufacturer: Marconi Instruments Limited, St 
Albans, Hertfordshire. 


instruments are also fitted with a separate rf 
outlet for use with an electronic counter fre- 
quency meter and have a frequency range 
extended to 485 MHz. 


NATO stock numbers: 6625-99-901-9983 
6625-99-51 9-8874 
6625-99-106-1189 


Manufacturer: Marconi Instruments Limited, St 
Albans, Hertfordshire. 


attenuator pad is also available for insertion 
between the cable and the terminating unit. 

Frequency and amplitude modulation can be 
applied to the carrier from an internal af oscil- 
lator or an external source. The internal oscillator 
on the TF995B/2 operates at 1 kHz only, but that 
of the TF995B/5 can be switched to 400Hz, 
1kHz or 1.5kHz. External modulation is 
accepted by both instruments at frequencies up 
to 10kHz for am and up to’ 15kHz for general- 
purpose fm. 


NATO stock numbers: 6625-99-142-4566 
6625-991 19-1252 


Manufacturer: Marconi Instruments Limited, St 
Albans, Hertfordshire. 
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AM/FM Signal Generator 
TF2015 Series 


TF2015 series of general-purpose am/fm signal 
generators covers the carrier frequency range 
of 10 to 520 MHz. The three models in the series 
all provide amplitude modulation up to 80 per 
cent depth and they differ principally in their 
frequency deviation ranges. 

TF2015 is useful as a general laboratory 
instrument having two deviation ranges with 
full-scale settings of 10 and 100kHz. 

TF2015/1 is a narrow deviation model with 


Comprehensive Headset Tester 
(Series 21A200) 


Type 21A200 Series Comprehensive Headset 
Tester is specifically designed to provide clearly 
defined measurements relating to a wide range 
of audio ancillaries such as headsets, handsets, 
microphones, oxygen masks and communica- 
tions helmets. It can be used by non-technical 
personnel in environments as varied as flying 
clothing stores, military base workshops, police 
communications centres, air traffic control, 
ships’ radio rooms and in industrial production 
test bays and quality assurance departments. 
The equipment covers continuity, sensitivity, 
distortion, phase and cross talk test functions. 

Provision is also made to self check, both the 
electronics and artificial head. The unit under 
test is attached to the specially shaped artificial 
head which contains a 76mm (3in) loudspeaker 
that provides an artificial “voice”. To accommo- 
date the wide variations of boom microphone 
position the loudspeaker is movable through an 
arc of 60 degrees. Microphones on both sides of 
the head form artificial ears and are mounted in 
flat plate couplers to ensure a good seal for the 
circumaural type of earpad. The head is split for 
lateral adjustment to provide for variations in 
headset and helmet size. 

Silicon semi-conductors and integrated cir- 
cuits suitable for light industrial environments 
are employed throughout, mounted on plug-in 
modular boards for ease of servicing. A single 
high quality meter is used for all parameter 
indications and all controls are on the front of the 
equipment. A jack socket is provided on top of 
the electronics console for connection of the unit 
under test. 

All the electronic components are supported 
by a steel chassis housed within an attractive 
aluminium cabinet. Power supply required is 
240 or 115 volts, 40 to 60Hz. 


Test Set for Clansman Interconnect- 
ing Box Radio Adapter 


This test set enables technicians to check the 
serviceability of the interconnecting box radio 
adapter which interfaces a Clansman radio into 
a Larkspur radio control harness. 

It has been designed as first-line test equip- 
ment with no special tools or test equipment 
required at unit level. 

The maintenance requirement is small and no 
special techniques are required. Repair and 
testing of this equipment is within the capability 
of a Class II electronic technician of any discip- 
line. 


Clansman Manually-Operated Test 
Interface 


The test interface has been developed for use in 
field workshops (second-line testing) with the 
Clansman range of radios and some of the 
present range of radios and is normally collo- 
cated with the Clansman field test console in a 
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three ranges of 2.5, 5 and 25kHz peak deviation. 
It is particularly suitable for mobile radio and 
other narrow-band applications. The ease of 
setting of low deviations makes it of value in 
design laboratories as well as for manufacturing 
and servicing. 

TF2015/2 is a wide deviation model with 
ranges of 20, 100 and 500kt2z. It is particularly 
applicable to measurements on multi-channel 
systems such as those used in data communica- 
tion and telemetry. 

For applications demanding greater fre- 
quency accuracy and stability the digital sync- 


hronizer TF2171 can be used with TF2015 series 
to form a manually synthesized signal generator 
with an accuracy and long-term frequency sta- 
bility of 2 parts in 107. 

TF2015 employs fundamental frequency 
generation, the range being covered in eleven 
switched bands using separate voltage-tuned 
oscillators. 


NATO stock number: 6625—99—529—0130 


Manufacturer: Marconi Instruments Limited, St 
Albans, Hertfordshire. 


21A200 headset tester 


TECHNICAL SPECIFICATION 

Oscillator frequency: 1000Hz+5% 
Oscillator frequency: (crosstalk) 
3000Hz+10% 

Output power: 10mW+10% into 3000 resis- 
tive load 

Simulated microphone output: 1mV+10% 
into 300 resistive load 

Artificial voice output: 98dB sp! 

Meter reading accuracy 

(sensitivity check) +1dB 

(distortion check) +2% at 10% distortion 
(crosstalk) +3dB 


The test set is reliable and the low cost of the 
sub-assemblies is such that, if a fault occurs, 
only replacement is required. It is simple to 
operate in all types of vehicles. 

The test set provides the necessary stimuli, 
switching and measuring devices to test all 
functions of the ibra. It uses routed tones, 
current commands, coloured indicating lamps 
and an active metering circuit. 

A shoulder strap, which is used to carry the 
equipment, can be worn round. the neck. The 
ibra test set Comprises one main unit and 
associated cables carried in its own nylon 
Carrying case. 


mobile electronic repair vehicle. It forms the 
interface between the radio and the peripheral 
stimulus and measurement test instruments. 
Construction is based on 483mm 1 sep prac- 
tice employing two sub-racks and plug-in mod- 
ules. One rack is used for storage only and holds 
the interface modules not required for tests in 


Supply voltage: 240 or 115V ac 40-50Hz 
Consumption: not more than 15VA 
Height: 482mm 

Width: 322mm 

Length: 482mm 

Weight: approx 20kg 


OPERATIONAL SPECIFICATION 
Complies with Specification REME 20/FR Issue 
6, Cat 2. 


Manufacturer: S G Brown Communications 
Limited, Watford, WD1 7QF. 


TECHNICAL SPECIFICATION 
Temperature range: —40 to +55°C 
Power: 20-30V dc 

Height: 170mm 

Width: 190mm 

Depth: 210mm 

Weight: approx 4kg 


OPERATIONAL SPECIFICATION 
Meets the relevant clauses of the specification 
DEF133 Table L8—REMC/20/FR Class V 


NATO code number. 24/6625-99-620-8064 


Manufacturer: Evershed and Vignoles Limited, 
London W4 5HQ 


progress. The other rack forms the operational 
part of the equipment housing two control mod- 
ules and the required interface module. Power is 
derived from a separate stabilised dc supply 
with remote programming facilities controlled by 
the interface test set. 

The two racks together with a set of cables 


provide all the necessary interconnections, 
loads, switching and ancillary supplies, to 
enable full specification testing, alignment and 
fault diagnosis to be carried out. 


OPERATIONAL SPECIFICATION 
Designed to withstand environmental conditions 
specified in REMC/20/FR Category 3 Issue 6. 


Manufacturer: Gresham Lion Limited, Han- 
worth, Middlesex. 


Clansman manually operated test interface 


Harness Installation Test Set 
(Clansman) 


The Clansman Harness Installation Test System 
has been developed to enable technicians at 
unit and field level to prove the serviceability of 
the functions, facilities, connectors and cables 
of any installed Clansman radio control harness. 

The complete Clansman harness installation 
test set comprises three main units and two 
adapters. The three main items are the simulator 
radio; test set, interconnecting box and test set 
and cable assembly. These test sets have been 
developed for use by Royal Signals and REME 
technicians. 

The Clansman test set units and their associ- 
ated leads and adapters are housed in an ABS 
carrying case which is fitted with carrying 
handle and adjustable shoulder strap. The units 
and cables will be removed from this case when 
in use. The main items are contained in fully 
sealed cast light-alloy boxes. 

The simulator radio is connected to the har- 
ness interconnecting box, adapter box or radio 
adapter box as required. It provides: 

An interface simulating the audio conditions 
and connections of three local Clansman vehi- 
cle radios with the alternatives of the A radio 
being a Larkspur vehicle radio and the C radio 
being either a Clansman manpack or a remote 
Clansman radio. 

Simulation of demodulated radio signals on 
the phone lines and the remote terminals. 

Metering of audio signals on the microphone 
lines from the harness. 

Monitoring the presence of transmit and call 
current commands on the radio microphone 
lines or remote terminals by coloured lamps. A 
method of testing the Larkspur harness facilities 
provided by the radio adapter box when used in 
conjunction with a Clansman harness. 

The test set interconnecting box is connected, 
in place of a headset assembly, to any audio 
socket in the harness system and provides: 

Simulation of a speech signal on the mic- 
rophone lines. 


Harness Box Test Set for Clansman 


The Harness Box Test Set has been developed 
for use by the second-line REME technician for 
the specification testing and diagnostic fault- 
finding on all items of the Clansman harness. It 
carries out testing at field specification level toa 
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Clansman harness installation test set 


Measurement of the internal oscillator signal 
applied to the microphone lines. 

Measurement of signal levels on the phone 
lines. This can be switched to measure either the 
working radio signal applied to the left earphone 
or the monitoring radio signal applied to the right 
earphone. 

A pressel switch to originate transmit com- 
mands. 

Measurement of the 18.5 volt supply to the 
harness item under test. 

The connection for a headset directly to the 
harness item under test via the tsib but indepen- 
dent of its test facilities. This headset can be 
used to monitor the test tones. 

It is essential to use this unit for fault-finding as 
the levels of working radio and monitor signals 


higher level of diagnosis than the test set radio 
control harness and test set ibra which finds 
faults in situ to individual items within the vehicle 
harness. The faulty items would normally be 
returned to a higher echelon for rectification. 
The test set which is carried by one man is 
completely self-contained and built into a stan- 


vary widely and must be measured. 


TECHNICAL SPECIFICATION 
Temperature range: —49 to +55°C 
Power: drawn from equipment under test 
Height: 245mm 

Width: 375mm 

Depth: 320mm 

Weight: approx 19kg 


OPERATIONAL SPECIFICATION 

This test set, supplied for use by the British 
Army, meets the relevant clauses of specifica- 
tion on DEF 133 Table L3—REMC/20/FR Class V. 


Manufacturer: Evershed and Vignoles Limited, 
London W4 5HQ. 


dard rae case. All the connectors are carried 
within the lid. This case provides full environ- 
mental protection and all controls, meters and 
connectors are accessible from the front face. 
The dimensions of the equipment allow stowage 
and operation with the UK electronic repair 
vehicle. 
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The equipment contains circuitry to achieve 
the following functions: signal generation at 
audio frequencies; ac and dc metering; power 
supplies; radio and head gear simulation; sig- 
nalling and monitoring routeing; protection cir- 
cuitry against either incorrect connection or 
malfunction of equipment under test; self- 
checking facilities. 


TECHNICAL SPECIFICATION 
Temperature range 

(operating) —10 to +40°C 

(storage) —40 to +70°C 

Height: 406mm 

Width: 304mm 

Depth: 304mm 

Weight (with lid): 19.5kg 

Power supply: 200-250V at 50-60Hz 


OPERATIONAL SPECIFICATION 
Exceeds the relevant clauses of specification 
REMC/20/FR Issue 6 Category 3 


NATO code number Z4/6625-99-630-6171 


MSDS Automatic Test Equipment 
(Clansman) 


The MSDS Automatic Test Equipment, used to 
test Clansman UK/VRC353 radios and the elec- 
tronics of a number of weapon systems, is 
based on a modular principle, applicable to 
both the software and hardware, and consists of 
three sections: control complex, test complex, 
and a set of test jigs and test programs. 

The control complex is computer-based, 
standard on all automatic test equipment man- 
ufactured by the company and is com- 
plemented by a standard executive software 
package. The test complex is made up of 
standard instrument packages which are avail- 
able as building modules, each containing a 
software device routine. Included in the test 
complex is a modular switching system made 
up from standard modules which are specifi- 
cally designed for a variety of switching applica- 
tions and.can be fitted in any combination. The 
test jigs and test programs are unique to each 
test subject and can be provided either by the 
company or the user. 

The control complex consists of a computer 
plus peripherals and acontrol/display unit which 
contains a master multiplexer. The units are 
contained ina single cabinet and, by acombina- 
tion of manual and programmed instructions, 
will control, monitor and process information up 
to 22 functional test units (ftu) via associated 
interface units (ifu). Peripherals included are 
keyboard, mosaic printer, paper tape punch 
and reader and magnetic disc with 12 million-bit 
capacity. The control complex is self-powered. 

The test complex consists of a number of 
cabinets containing stimuli and measurement 
units which, through a line-switching unit, apply 
the required test conditions to the unit under 
test, via a test jig. 

Data is transferred from the master multip- 


Condition Test Set (Clansman) 


The Condition Test Set Clansman radio provides 
a simple means for determining the transmitter 
power output, and the receiver sensitivity by 
go/no-go tests. 

These tests may be made at any frequency 
within the Clansman radio range and cover all 
modes of operation. 

The condition test set may be used for check- 
ing selective units radio frequency, tuning units 
radio frequency and antenna connections in 
addition to the basic radios. It is not necessary 
for equipments to be removed from their installa- 
tion for tests to be carried out. 

The condition test set works as a power meter 
when checking transmitters. Its scale is marked 
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Clansman harness box test set 


Manufacturer: Evershed and Vignoles Limited, 
London W4 5HQ. 


lexer unit in the control complex, using a stan- 
dard data interface to the ifu attached to the rear 
of each ftu. The ifu converts this standard data to 
the logic required by the ftu and then stores it for 
control of the latter. This system allows specific 
instruments, with the attachment of a matching 
ifu, to become an instrument package able to be 
used in any ate, ie a building brick module. A 
complementary software device routine com- 
pletes the instrument package. The test com- 
plex is assembled using appropriate instrument 
packages from the instrument library and a 
line-switch unit composed of selected switching 
modules to meet the uut test requirements. 

The instrument package consists of both 
proprietary and custom developed systems. 
Some of these currently available from the 
instrument library are listed below although this 
list is constantly being revised and expanded. 
Proprietary: frequency synthesizers (0.001 Hz— 
520MHz), noise generators (65 MHz—-12.4 GHz), 
attenuators pulse generators, multi-meters (O- 
400kHz), voltmeters (dc-1.2GHz), power- 
meters (10OMHz-18GHz), phase-meter (2Hz-— 
700kHz), vector voltmeter (1MHz—2.4GHz), 
frequency response analyser (0.0001 Hz— 
10kHz), waveform analyser (dc-1000MHz), 
am/fm modulation meter (0-1000MHz), power 
amplifier (250kHz-110MHz), counter/timers 
(0-18GHz), Power supplies 
Special: digital sources, sampling voltmeter, 
function generator, if simulator, automatic knob 
turner, automatic tuning unit, servo analyser, 
waveform analyser, microwave component test 
complex, swept frequency display system, (O- 
120MHz), microwave sources (4-18 GHz), mic- 
rowave TWTA (4-10GHz), microwave TWTA 
(4-17 GHz), X-band reflectometer (8-12.4 GHz), 
multi-band reflectometer (4-18 GHz). 

The line-switch unit is a standard single or 
double unit capable of holding up to 9 or 18 
standard switching modules. These line-switch 


in two colours, green and red, for quick recogni- 
tion of transmitter state. The range of the meter is 
automatically set by the set selector switch. 

Testing receivers requires the use of a work- 
ing radio in addition to the condition test set. The 
working radio provides the signal with which the 
receiver of the radio under test will be tested. 
The condition test set accepts the signal from 
the working radio, changes its frequency to 
prevent testing errors, reduces its level to make 
it appear like a signal received from a distant 
transmitter and feeds it into the antenna socket 
of the radio under test. If the operator can hear 
this signal in his headset or handset the receiver 
is capable of receiving signals over its normal 
operating range. 


modules are controlled by the computer, 
through an ifu in the line-switch unit, and auto- 
matically connect the test instrumentation to the 


‘adapter or test jig, under instructions from the 


test program. Several types of standard module 
are available, the combination and quantity 
included in the line-switch unit being defined by 
the requirements of the test subject. 

Test jigs are used to connect the standard 
interface of the ate at the line-switch unit and the 
unique connections of the unit under test. In 
some cases, however, it is necessary to inter- 
pose an adapter between the test jig and the ate 
because of measurement capability required 
close to the unit under test and commonality of 
terminating circuitry when a number of common 
units is tested on similar jigs. Self-test jigs are 
also supplied for verification of ate performance. 

An equipment for remotely controlling tuning 
and other knobs on equipment under test facili- 
tates centralised testing from the console. 
Designed originally for Clansman UK/VRC353, it 
can be adapted for any equipment with adjust- 
able values. It works by electro-mechanical 
means, and gives more accurate results faster 
and eliminates human error. 

The test programs in general are written in a 
high-level test applications language which can 
be either MATLAS (Marconi ATLAS) or the 
United Kingdom Ministry of Defence recom- 
mended language ATAL. Both these languages 
obey the ATLAS syntax and are a sub-set of 
ATLAS plus additional information which 
changes the language from a unit-under-test 
orientation to a test equipment orientation. The 
use of a high-level language simplifies under- 
standing of the test program, and program 
writing can be carried out by test technicians 
with a minimum of training. 


Manufacturer: Marconi Space and Defence 
Systems Limited, Stanmore, Middlesex. 


TECHNICAL SPECIFICATION 
Height: 360mm 

Width: 264mm 

Depth: 220mm 

Weight: approx 10kg 


OPERATIONAL SPECIFICATION 

Designed to withstand environmental conditions 
specified in REMC/20/FR Category 5, Issue 6 
NATO code number Z4/6625-99-620-3592 


Manufacturer: Wayne-Kerr Company Limited, 
Bognor Regis, Sussex. 
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UHF Satellite Simulator 


This small, portable instrument generates test 
signals and formats to check the complete 
AN/SSR-1 satellite terminal. Originally built for 
use immediately following an AN/SSR-1 installa- 
tion aboard ship, it is equally applicable for 
system tests from another ship or a helicopter. 
Similarly, it can serve as a depot test unit for 
isolating equipment faults and verifying repairs. 

Since the test set develops compatible radio 
and intermediate frequencies, it can also be 
used for checking other FLTSATCOM equip- 
ment or for various laboratory tests. Operating in 
either the fm, psk, or external modulation mode 
the unit replaces a majority of the special and 
common test equipment normally needed to 
simulate the satellite signals. 

The test set operates from internal recharge- 


Envelope Delay Distortion 
Measuring Set TS-2669B/GCM 


The Servo Envelope Delay Distortion Measuring 
Set (EDDMS), Model TS-2669B/GC!, is a test 
set designed for the evaluation of envelope 
delay in communication networks. It is capable 
of measuring envelope delay and amplitude 
characteristics of networks over the 100Hz to 
§52kHz frequency range. The modulation fre- 
quencies are 25, 83.33, or 250Hz. 

The EDDMS can be used alone to measure 
characteristics of a network where both input 
and output terminals are available, such as a 
transmission line loop (loop back). It can also be 
used with another measuring set of the same 
specifications to measure a network with input 
and output terminals remote from each other. 
Operation in such a case may be either from 
input to output, with a measuring set and an 
operator at each end (end-to-end) or from input 
to output with one measuring set at the output 
end arranged to return data to a measuring set 
at the input end on a second reference line 
(end-to-end with reference return path). Switch- 
ing is available to perform such operations. 

The relevant data is presented on the front 


Avionics Flight Line Test Set 
SG-1147/U 


Designed and developed under a US Air Force 
contract, the SG-1147/U Navigational Avionics 
Test Set provides a means for rapid complete 
evaluation of aircraft navigational equipment 
operational performance and readout accuracy. 
Using latest technology, this rugged, portable 
instrument provides all stimuli and readouts 
necessary for full evaluation of avionics instru- 
ment landing system (ils), glide slope (gs), (vhf) 
omni range (vor), marker beacon (mb), and 
audio frequency (af) receiving system functions. 
This self-contained instrument provides a total 
navigational avionics test system through the 
ancillary antenna, attenuators, cables and 
adapters which are contained within the combi- 
nation case cover storage compartment. 

The SG-1147/U test set enables the operator 
to evaluate the performance of navigation 
receivers by generating test stimuli which can 
simulate effects of multi-path interference and 


AN/ARM-() Sonobuoy Simulator 


The AN/ARM-() Sonobuoy Simulator provides a 
signal source for flight line checking and 
maintenance of airborne asw acoustic equip- 
ment. It operates on 99 rf channels, providing 


able batteries or external ac power. When 
operating on ac power the batteries are automat- 
ically recharged. 


TECHNICAL SPECIFICATION 

Rf output 

(low level) —135 to —85dBm (in 1dB steps) 
(high level) —40 to OdBm 

Frequency characteristics: any radio fre- 
quency in the FLTSATCOM band 

Base-band data 

(fm) any of 18 tone-keyed channels (with “Quick 
Brown Fox” message) 

(psk) any of 15 channels (with “Quick Brown 
Fox” message) 

External source: provision for external base- 
band modulation (by means of a front panel 
jack) 


panel of the measuring set. The frequency of the 
input or output carrier is indicated on a digital 
display. Power level of input or output signals is 
measured with a step attenuator and an analog 
meter. The meter also indicates directly the 
modulation percentage of the output signal. 

In the sweep-frequency mode the carrier 
frequency sweeps continuously between 
adjustable limits. There is a trigger pulse at the 
start of each sweep. 

In addition to the front panel displays, analog 
outputs are available on the rear panel for carrier 
frequency, input power level and relative 
envelope delay. 


TECHNICAL SPECIFICATION 

Transmitter carrier frequency 

Range (2 bands): 100Hz—10kHz, 

10-552 kHz 

Drift: over entire frequency range 10 minutes 
after 30-minute warm-up: <+5Hz or +0.05%, 
whichever is greater 

Tuning means: manual or automatic sweep 
Transmitter modulation 

Frequencies: 25, 83.33, 250Hz 

Vernier: +50xmillion, adjustable on front panel 


rotor modulation, each of which degrades 
receiver performance. The controls provided 
allow the operator to vary the degree of test set 
modulation frequency and depth, rf signal level 
and frequency, enabling operational limits of the 
unit under test to be evaluated readily under an 
extremely wide range of controlled conditions. 


TECHNICAL SPECIFICATION 

Frequency range: 0.5-512MHz continuous 
Reliability: 1000h mtbf 

Operating service lift: 15 000h 

Line voltage: 103.5-126.5 and 186.3-259V ac, 
47-420Hz 
Applicable spec: design i/a/w requirements of 
MIL-T-21200 for use as Type 1 Class 2 equip- 
ment 

Frequency accuracy: 0.001% throughout fre- 
quency and temperature 
Frequency display: direct, 
100 Hz resolution 

Rf output level: +13dBm to —127dBm (1V to 
0.1 «V) continuous 


7-digit display 


analog or fsk modulation. Internally generated 
test pattern signals represent the format of all 
currently deployed sonobuoys. It provides a 
signal source for exercising aircraft antennas, 
sonobuoy receiver, and acoustic signal proces- 


Power requirement 

(portable) self-contained rechargeable battery 
enabling 8h continuous remote operation 
(external source) 110V, 60Hz, 5W 

Height: 21 in (53.3cm) 

Width: 13in (33cm) 

Depth: 9in (22.9cm) 

Weight: 40!b (18.2kg) 


Manufacturer: Motorola Government Electron- 
ics Division, Scottsdale, Arizona. 


Frequency stability 

(after 30 minutes warm-up) 2x 108 per 5 minutes 
(after 24h warm-up) 1108 per day 
Accuracy: (after 30 minutes warm-up) better 
than +0.001% 

Undesired modulation products: at least 
40dB below level of significant sidebands 
Range: 50% max mod adjustable, with accu- 
racy of +2% 

Transmitter output level: to 10dBm 
Receiver input level: —45 to +29dBm 

Input impedance selectable: 

a) 900, 600, 150, 135/1800 +10%; balanced; 
100Hz-50kHz 

b) 756Q +10%; unbalanced; 50-552 kHz 
Temperature range: 32—120°F (0-49°C) 
Primary power: 115 or 230V ac +10%, 47-— 
63Hz, single phase 

Height: 10'2in (26.6cm) 

Width: 19in (48.3cm) 

Depth: 15in (38.1cm) 

Weight: 45lb (20.4kg) 


Manufacturer: Servo Corporation of 
America, Ricksville, New York 11802. 


Rf output impedance: 500 

Audio frequency output: 9 fixed plus 5-380 Hz 
and 380-3150Hz variable 

Audio freq accuracy: +0.1% for fixed frequen- 
cies 

Audio output voltage: 1 mV to 2V rms continu- 
ously adjustable 

Audio output impedance: 600 nominal 
Temperature range 

(operating) —40 to +55°C continuous (to 71°C) 
(storage) —62 to +85°C 

Height: 21 in (53.3cm) 

Width: 21in (53.3cm) 

Depth: 18in (45.7cm) 

Weight: 90!b (40.8kg) 


OPERATING SPECIFICATION 
Design i/a/w requirements of MIL-T-21200 for 
use as Type 1 Class 2 equipment 


Manufacturer: 
Florida. 


C-RAN Corporation, Largo, 


sor on all asw platforms. The simulator evaluates 
the equipment’s performance and its degrada- 
tion without requiring removal of any equipment 
from the aircraft. The 99-channel capability, fsk 
modulation, and provision for use with a uhf 
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receiver for command active simulation guard 
against obsolescence. 


TECHNICAL SPECIFICATION 

Frequency range: 31 standard channels 
spaced 0.375MHz between 162.25 and 
173.5MHz plus ASCL extended rf channels 
Channel switching time: 0.2s max, 0.1s typi- 
cal 

Frequency generation: frequency synthesized 
for each sonobuoy rf channel 

Input power: 115V ac 400Hz single-phase 
50VA or 60Hz 100VA 

Mean-time between failure: 2000h 
Operating life: 20 000h 

Compatible with sonobuoys 

AN/SSQ-36 BT 

AN/SSQ-41 LOFAR 

AN/SSQ-47 Echo ranging 

AN/SSQ-48 LOFAR 

AN/SSQ-50 CASS 

AN/SSQ-53 DIFAR 

AN/SSQ-57 Ambient noise 

AN/SSQ-62 DICASS 

Built-in self test-synthesizer, fsk, power supply 
Provision for fsk modulation 

Altitude 

(operating) 30 O00 ft (9000m) 

(storage) 50 OO0Oft (15 000m) 

Temperature range 

(operating) —55 to +55°C 

(storage) —62 to +85°C 

Weight: (in carrying case) approx 35lb 


IM-166/URT Standing Wave Ratio 
Indicator SWR-1K 


The IM-166/URT Standing Wave Ratio Indicator 
SWR-1K provides an indication of the voltage 
standing wave ratio over the 2 to 32MHz fre- 
quency range. The design of the instrument 
permits simultaneous indications of forward rf 
power, reflected rf power and direct readings of 
standing wave ratio. It is available for use in 
either 50 or 70 ohm unbalanced systems, and is 
rated for 1000 watts average service at vswr 
conditions of up to 4 to 1. 


ATEC Communications 
Performance Assessment System 


The Automated Technical Control (ATEC) sys- 
tem, first introduced in 1975, is designed to 
operate within the US Defence Communications 
System. 

The ATEC system is the largest single embod- 
iment of the automated technical control con- 
cept operating at both nodal and geographic 
control area levels. At the nodal level it provides 
a stand-alone mode for automated performance 
assessment of all communications monitored by 
a nodal technical control facility. At the geog- 
raphic control area level the ATEC nucleus 
system provides a centralised control mode for 
automated performance assessment of com- 
munications monitored by a technical control 
facility within a defined area such as the DCS 
European communications region. 

The extreme flexbility and inherent modularity 
of the ATEC system provides simple switching 
between the stand-alone and centralised con- 
trol modes and permits gradual, tailored intro- 
duction of automation to any communications 
system. 

Variations of the ATEC system have been 
produced for special applications. One exam- 
ple is the Safeguard performance monitoring 
system installed in the Safeguard complex in 
North Dakota’and Colorado. Another addition is 
the in-service error rate monitoring unit (ermu). 

The ATEC system uses performance data to 
inform the technical control facility personnel of 
the system’s health and to predict impending 
system degradation or failures. 

ATEC has the required capability for 
computer-assisted control of error detection, 
fault isolation and reporting within a communica- 
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MODULATIO 
DEViation . 


Sonobuoy simulator AN/ARM-() 


OPERATIONAL SPECIFICATION 

Service conditions MIL-E-5400, Class 1 A (mod- 
ified) 

Vibration MIL-E-5400 Curve III 

Interference control MIL-STD-461 


Manufacturer: EDMAC Associates Incorpo- 
rated, East Rochester, New York. 


TECHNICAL SPECIFICATION 

Frequency range: broad-band 2—32MHz 
Power capacity: 1000W max with a vswr of not 
more than 4:1. Greater vswr, possible by reduc- 
tion in transmitter power to prevent overheating 
Accuracy: within 10% for swr readings 

Dial calibration: analog isolines directly indi- 
cate vswr. Power indication on linear scales 
CASE 

Height: 8'2in (21.6cm) 

Width: 20/2in (52cm) 

Depth: 9% in (24.7cm) 


RACK 

Height: 7in (17.7cm) 
Width: 19in (48.3cm) 
Depth: 8in (20.3cm) 
Weight: 16lb (7.2kg) 


OPERATIONAL SPECIFICATION 
All equipment manufactured in accordance with 
JAN/MIL specifications wherever practicable. 


Manufacturer: The Technical Material Corpora- 
tion, Mamaroneck, New York 10543. 


tions network system. The ATEC equipment 
supplements existing manual units, which 
increases network reliability and maximises per- 
formance by eliminating most of the present 
manual time-consuming quality control proce- 
dures and reporting ATEC is a modular concept 


ATEC monitoring telemetering unit's measurement acquisition control 


® 


that can be gradually introduced into existing 
manual technical control facility environments. 

Operation can be accomplished at two differ- 
ent levels: the nodal control level and the DCS 
world-wide network level. At the nodal control 
level one of the following sub-systems is instal- 


led and oriented to the individual technical 
control facility and the remote sites under its 
direct control: the digital distortion monitoring 
sub-system, the base-band signal analyser, the 
in-service quality control sub-system or the 
monitoring telemetering set. 

At the DCS world-wide network level, the large 
geographic areas are encompassed with ATEC 
system units supported by the central processor 
system and console which has the capability to 
exert control over 160 monitoring elements. 

Functions of the principal sub-systems now 
available are as follows: the in-service quality 
control sub-system, which is used to monitor 
voice channels on a non-interfering basis, per- 
forms signal spectral analysis using a fast 
Fourier transform. This analysis, which can spot 
performance degradation, requires approxi- 
mately 5 seconds whereas a human operator 
would need 30 minutes to make a much less 
comprehensive check. 

When modest circuit degradation is detected, 
the minitcomputer programs the sub-system to 
return to the same circuit for more frequent 
checks than for a circuit operating normally. 

The in-service/out-of-service quality control 
sub-system provides the same functions as the 
equipment listed above also provisions for fault- 
isolation in the event of circuit failure. This 
employs the injection of test tones into the faulty 
circuit, while the remainder of the sub-system 
continues to monitor performance of other cir- 
cuits still in use. 

The digital distortion monitoring sub-system is 
used to monitor data circuits automatically on a 
non-interfering basis, to detect degradation and 
forecast performance trends. This sub-system 
can monitor digital communication channels 
with data rates up to total of 10 000 baud. Thatis, 
a single sub-system can monitor a number of 
moderate-speed tele-typewriter channels or a 
few high-speed circuits. 

The monitor telemetering set provides two 
functions for microwave networks that employ 
unmanned stations. Such remote sites have 
built-in monitors to detect various types of failure 
that are reported back by landline to the Hon- 
eywell equipment. Additionally, the stations may 
be equipped to telemeter back key operating 
parameters to a nodal-point station, which the 
Honeywell equipment can monitor and use to 
detect incipient failures. 

The technical controller (human operator) 
communicates with several types of sub- 
systems by a dedicated tele-typewriter. For 
example, if he wants to initiate a performance 
monitor of a 300-circuit voice channel, he simply 
punches two keys, turns to other duties and 
comes back in 25 minutes to examine a com- 
plete print-out of the current performance 
characteristics of all 300 circuits. 

For central region nucleus facilities, Honey- 
wall has developed two additional equipments 
designed to monitor the status of individual 
nodal-point stations and the regional network: 
central processor sub-system, which collects 
and monitors data from nodal-point stations, 
compares them with previous measurements to 


Echo Data Loop Test Set 


The Echo Data Loop Test Set was developed as 
a piece of special-purpose test equipment for 
the checkout of data link sub-systems. It fulfils 
two data link test requirements: data link opera- 
bility confidence test and fault isolation to the 
major weapons replaceable assembly level. 

It comes equipped with aircraft cabling that 
enables the test set to be connected into the 
data link at several key points: the ACQ-5 
modulator input and output, the demodulator 
input and output, the security key generator 
output, and the radio input and side-tone output. 

The echo test set is a storage device that 
stores a transmitted data stream for a given 
period and then repeats it back to the data 
source, thereby looping the data. A comparison 
of the transmitted and looped back data is used 
to count data bit errors for each transmission. 
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Alarm scanner portion of the ATEC monitor telemetering unit 


provide status reports and prepares permanent 
records and a technical control operator's con- 
sole, to communicate with the central processor 
sub-system. 

One of the important benefits projected for 
ATEC is that it assures uniform procedures for 
test-monitoring and for trouble-shooting, which 
eliminates uneven training and skill levels of 
technical controllers. 

The performance monitoring system (pms) 
provides non-intrusive, in-service, realtime 
monitoring of weapons system data links (wsdl) 
of Safeguard facilities. The pms measures end- 
to-end data communications error rate and aids 
in fault isolation of failed or degrading elements 
of the communications equipment. The pms can 


The error count is made by the data link compu- 
ter. 

Typical communications operating proce- 
dures call for a data link checkout as part of the 
aircraft preflight checks. The checkout is 
implemented in two stages. The first is a 
computer-implemented system test of the data 
link. The second is an actual transmission check 
(ping-pong) with another station, either ground 
or airborne. If the two station ping-pong is 
unsuccessful, a ping-pong with a third station is 
required to determine which of the first two 
stations is faulty. The echo test set obviates the 
need for an aircraft-to-aircraft link check by 
looping the data transmission back through the 
data link sub-system. Error-free reception of the 
transmitted message indicates that the data link 
is operating properly. 

If the data link operability confidence test 
indicates that the data link is operating impro- 


also be used to monitor voice and other data 
communications circuits. 

The Safeguard pms measures the following 
parameters to evaluate the performance of each 
wsdl in the communications system: but error 
rate, analog signal level, mark voltage level, 
signal-plus-noise to noise ratio, space voltage 
level, mark hold/space hold condition, digital 
distortion and clock/data phase deviation. 

The sub-systems comprise the performance 
monitoring system, the digital error monitoring 
sub-system and the analog and digital monitor- 
ing sub-system. 


Manufacturer: 
Florida. 


Honeywell, St Petersburg, 


perly, the faulty unit can be located by changing 
the point at which the transmitted signal is 
looped back on itself. The echo test set can loop 
back the transmitted signal from any one of three 
points in the data link sub-system. The three 
loop back points are front panel selectable on 
the echo test set. They are radio loop, data 
terminal set and key generator loop. 


TECHNICAL SPECIFICATION 

Construction: ¥ atr short package 

Prime power: 105-125V ac, 45VA max 47- 
420Hz 

Height: 7¥2in (19cm) 

Width: 5in (12.7cm) 

Length: 13in (83cm) 

Weight: 15lb (6.8kg) 


Manufacturer: GTE Sylvania, 77 A Street, 
Needham Heights, Massachusetts. 


384 


Digital Module Test Set for Data 
Terminal AN /ACQ-5 


The Digital Module Test Set is used for test and 
fault isolation of the 101 types of digital modules 
used in the AN/ACQ-5. The digital module test 
set is designed for new production module 
testing and is also suitable for intermediate and 
depot level test and repair facilities. 

The test set operates on the comparison 
principle, whereby the unit under test is com- 
pared with a master circuit module. The test 
program is stored on a standard 80-column 
computer tabulating card. When the program 
card is inserted into the card reading switch, 
appropriate test waveforms are selected and 
routed to the input terminals of both modules. 


Module Caddy Kit 


The Module Caddy Kit was developed as a 
piece of special-purpose test equipment for the 
data terminal set, AN/ACQ-5. It consists of one 
each of each type of circuit board used in the 
AN/ACQ-5. The module caddy kit is contained in 
a portable fibreglass storage case. 

The interior of the caddy kit is filled with 
polyurethane foam.to hold the circuit cards in 
place with a standard location for each circuit 
card. A laminated drawing shows the correct 
storage location for each module. 

It is a diagnostic tool which augments the 
built-in test equipment circuitry of the ACQ-5. 
Should an ACQ-5 equipment fail self-test, the 
class of failure is displayed on a digital readout 


Data Terminal Test Set Mark Il 


The Mark II (MkII) Data Terminal Test Set is 
special-purpose test equipment that has been 
developed to assist in fault-finding the AN/ 
ACQ-5 data terminal set. 

The data terminal set AN/ACQ-5 is used to 
interface a digital computer to an hf or uhf radio 
for computer-to-computer transmission. 

Two test functions and one training function 
are provided by the Mark || data terminal test set. 
They are: to provide a data link system test 
capability when the associated computer or key 
generator is not operating, to provide built-in test 
equipment augmentation for the AN/ACQ-5 and 
to give training on the data link sub-system. 

The test set is designed to simulate all the 
interfaces to the ACQ-5 that are normally avail- 
able when the ACQ-5 is operating as part of a 
communication data link. It can generate frames 


Communications Performance 
Monitor and Communications Cir- 
cuit Equipment Switch CPM/CCES 


The CPM/CCES is a key element of the Norad 
427M technical control facility at Cheyenne 
Mountain in Colorado Springs. It conducts qual- 
ity control checks and tests on all data com- 
munication channels, circuits and equipment 
appearing on the tcf; recognises failures and 
substitutes equipment to minimise down-time 
and it identifies and isolates communication 
circuit faults. 

The quality control monitoring by the com- 
munications performance monitor is accomp- 
lished onan in-service basis, at the same time as 
transmission of analog or digital data on the 
circuit is analysed, without interfering with the 
user. A quality assessment is made on digital, vf 
and analog circuits by continuous collection of 
signal level and bias distortion measurement 
data. Primary elements of the CPM are a 
sequential monitoring sub-system, dedicated 
monitoring sub-system, simulation and test 
sub-system and a minicomputer control! unit. 
The sms provides continuous or selected scan 
of 1920 non-critical monitor points under com- 
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Signals from corresponding output terminals of 
each module are routed to digital comparators. 
If the signal at any terminal of the unit under test 
does not agree with that at the corresponding 
terminal of the master circuit module, a red 
panel indicator identifying the affected pinanda 
red no-go lamp are illuminated. If the signal at 
each unit under test terminal matches that at the 
corresponding terminal of the master circuit 
module, a green go indicator is illuminated. 
To facilitate fault diagnosis, the test program 
may be cycled continuously, and the signals are 
observed on a cathode ray oscilloscope. 


TECHNICAL SPECIFICATION 
Test bit duration: 1 us 


on the face of the ACQ-5 converter control. The 
operator then refers to the bit tables in the 
ACQ-5 operation and maintenance manual to 
identify the suspected modules. The operator 
replaces the suspected modules, one at a time, 
and initiates the ACQ-5 equipment self-test after 
replacing each module, until the fault is cleared. 
The operator then replaces the presumed faulty 


module(s) into the data terminal set, one at a 


time, and initiates self-test until the fault re- 
occurs. Having verified which module(s) are 
faulty, the operator then returns the known good 
modules to the module caddy kit and draws a 
replacement for the faulty module(s) from sup- 
ply stores. The faulty modules are returned to the 


of data and transmit them to the data terminal set 
in place of data normally generated by the data 
link computer. 

Since the ACQ-5 terminal set can operate on 
full-duplex the simulated computer data from 
the Mark || test set. can be modulated by the 
ACQ-5 modulator circuitry and simultaneously 
demodulated by the ACQ-5 demodulated cir- 
cuitry and returned to the test set. At the test set 
a comparison of transmitted and received data 
can be made to determine the condition of the 
simulated data link. 

The Mark II test set can also be used to check 
the ability of the ACQ-5 to function in a controlled 
net by simulating signals generated by an 
external net control or picket station. In addition, 
two Mark II test sets can be used with two data 
terminal sets to exchange formatted data bet- 
ween the two data terminals. Since both Mark II 
test sets generate the same data patterns, the 


mand of the minicomputer and completes a 
continuous scan in less than three minutes. 
Measurement data is supplied to the minicom- 
puter where it is processed and the mean value 
and rms fluctuation of the parameter of interest is 
computed. The results are transmitted to an 
external central computer via a communications 
multiplexer. Return commands from the central 
computer, either from automatic program con- 
trol or by operator access, direct further control 
of all elements of the CPM and CCES. 

Critical circuits are monitored on a dedicated 
basis continuously, and 225 points are moni- 
tored for fault indication against preset go/no-go 
thresholds. Identification and reporting of a fault 
on any one of the circuits occur in less than five 
milliseconds via direct access to the minicom- 
puter. Detection of a second fault is reported in 
less than 300 milliseconds. 

A continuous check and calibration is per- 
formed on the sms measurement circuits by a 
precision simulation and test sub-system. Under 
the control of the minicomputer, signals with the 
various critical parameters are generated and 
transmitted to the sms. The minicomputer com- 
pares the sms measurement data received 
against the known simulated signal parameters. 

Detection of a communication circuit fault 


Input signal characteristics 
(logic 1) 2.5V de 

(logic 0) 0.5V de 

Output signal characteristics 
(logic 1) 3.0V de 

(logic 0) 0.5V de 

Prime power: 115 +10V, 60Hz, single-phase 
100VA 

(Table top size) 

Height: 54cm (23in) 

Width: 66cm (26in) 

Depth: 61cm (24 in) 


Manufacturer: GTE Sylvania, 77 A Street, 
Needham Heights, Massachusetts. 


depot activity for repairs. 

The module caddy kit can also serve as a 
ready supply of ACQ-5 spare parts to support 
special tests, systems integration efforts, etc. 


TECHNICAL SPECIFICATION 
Number of digital ckt modules: 101 
Number of analog ckt modules: 20 
Height: 7in (18cm) 

Width: 18in (46cm) 

Depth: 17in (43cm) 

Weight: 21 |b (9.5kg) 


Manufacturer: GTE Sylvania, 77 A Street, 
Needham Heights, Massachusetts. 


transmitted pattern can be compared to the 
received pattern by the receiving Mark II test set. 
The test set displays the number of errors 
between the two patterns on its front panel. 


TECHNICAL SPECIFICATION 

Primary power: 105-125V ac, 40VA max 47- 
420 Hz 

Construction: mounted inside environmental 
aluminium carrying case with detachable cover. 
Ancillary test cables and instruction cards con- 
tained in cover. 

Internal oscillator: 10 MHz 

Height: 8.5in (21.5cm) 

Width: 13.5in (84cm) 

Length: 18in (45.7cm) 

Weight: 25lb (11.3kq) 


Manufacturer: GTE Sylvania, 77 A Street, 
Needham Heights, Massachusetts. 


initiates actions by the CCES to restore rapid 
service. Recognised equipment failures are 
handled by automatic replacement of failed 
equipment with operational spares. The redun- 
dancy ratio of spare equipment to on-line 
equipment is 1 to 10 or better and all spare 
equipment is monitored to ensure that it is 
operational when automatic substitution is 
demanded. Monitor access points (1100) allow 
in-service monitoring of critical signals with 
off-line test equipment. These are high impe- 
dance bridged points which are routed through 
a switch concentrator and test configuration unit 
to two tech control operator consoles. The 1200 
test access points are similar to the bridged 
monitor access switches but in addition give 
normal throughput interruption. 

Appropriate placement of test and monitor 
access switches on the input and output sides of 
communication equipment, such as modems, 
allows interruption from on-line service for off- 
line tests using test equipment in two external 
tco consoles to stimulate and control as well as 
monitor the faulty equipment. 


Manufacturer: GTE Sylvania, 77 A Street, 
Needham Heights, Massachusetts. 


AN/URM-157 and Mk-722 (678 Units) 
Ground Support Equipment 


678P-1 test harness set provides a means of 
bench testing the 618T-1, 618T-2, 618T-3 or 
.AN/ARC-102 "hf ssb transceiver. Any one of 
several types of antenna coupler may also be 
operated as part of the bench test set-up, when 
required. A choice of Collins type 714E plug-in 
control units may be used to provide control of 
the 618-1, 618-2, 618-3 or AN/ARC-102. Use of 
the interchangeable controls eliminates the 
need for any other changes in testing different 
system configurations. 

The 678P-1 test harness which is rugged, 
versatile, and simple to operate, consists of a 
main chassis unit and the necessary cables and 
adapters, ten pendent cables, one five-foot (1.5 
metre) coaxial cable and two UG-201A/U radio 
frequency adapter connectors. 

The operating controls are on a sloping front 
panel. The 714E frequency and mode control 
unit mounts directly in the front panel. Power 
connectors and protective circuitry are on a 
horizontal rear desk. A directional watt-meter 
measures forward and reflected power. An 
internal 50-ohm resistor is used as an rf dummy 
load. When needed a 150 uf capacitor can be 
added in series with the 50-ohm internal load to 
provide a resistive-capacitive dummy load for 
operating the antenna coupler. An rf connector 
is provided on the rear of the chassis for this 
purpose. 
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Height: 99/16in (24.29cm) 
Width: 8%2in (21.59cm) 
Depth: 16in (40.64cm) 
Weight: 30!b (13.61 kg) 


678Y-1 MAINTENANCE KIT 

The 678Y-1 maintenance kit consists of nine 
module extenders, a convenient shipping and 
storage case and a complete set of special 
tools, adapter plugs, cables and detectors for 
alignment and adjustment. 

The extenders are constructed from standard 
module frames and are capable of withstanding 
severe usage. The extenders are plugged into 
the chassis in place of the module to be tested. 
The module then is plugged into the extender, 
which locates the module outside the 618T or 
AN/ARC-102 chassis to give access to all com- 
ponents during operation. Extenders are not 
provided for the power amplifier and high vol- 
tage power supply modules because of airflow 
cooling requirements and the presence of 
dangerously high voltages. 

Each module extender contains test jacks 
which have been arranged to aid in isolating 
operational difficulties to the module. The 
printed circuit boards may be loosened and 
exposed for inspection and maintenance. 


385 


678Z-1 FUNCTION TEST SET 

The 6782-1 is the only unit of this group with a 
test capability. It contains a calibrated zener 
diode voltage source which is used in conjunc- 
tion with a sensitive bridge detector to provide a 
means for accurately adjusting the 18-volt regu- 
lated supply and the reference bias voltages in 
the vfo and kilocycle stabiliser modules. Provi- 
sions are included for vfo capture range checks 
on the kilocycle stabiliser module and for over- 
riding the transceiver tgc circuits for test pur- 
poses. A dummy microphone circuit is also 
included. 


AN/URM-157 and MK-722 PORTABLE 
TEST FACILITIES 

The AN/URM-157 consists of a 678P-1 test 
harness housed in a lightweight, rugged fibre- 
glass carrying case for field use and tactical 
applications. The MK-722 includes a 678Y-1 
maintenance kit and 678Z-1 function test in a 
similar case. The functions of the test units are 
identical to those supplied for shop use. The two 
assemblies provide the military with a portable 
test facility including the special tools needed 
for a complete operational check of the AN/ 
ARC-102 system. 


Manufacturer: Rockwell International, Gov- 
ernment Avionics Division, Cedar Rapids, lowa. 
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Laser and Optical 


GERMANY (FEDERAL REPUBLIC) 


Laser Communications Equipment 


The Lasercom transmits modulated laser pulses 
via its automatically oriented line transceiver toa 
receiver at the remote reception station. In the 
standby mode, transmission is omni-directional. 
The message signals are detected by the 
receiver via its Optenna and Laser Sentinel 
where, after an automatic identification code 
check, the communication link is automatically 
set up. 

The line transceiver was created for the 
oriented information transmission for the Laser- 
com and the Laser IFF. The appliance permits 
transmission of laser signals to a receiving 
station but also an exchange of such laser 
information between communication partners. 
In a limited area, the line transceiver can also be 
used for omni-directional communication, for 


Optical Fibre Terminal SU-308 


The SU-308 is a full duplex terminal for digital 
optical fibre communication between stationary 
installations. It is designed as an interface 
between digital multiplexers (or radio equip- 
ment suitable for digital data interchange) and 
optical fibre cables. The transition from conven- 
tional to optical fibre cables is thereby facili- 
tated, without changing the bulk of existing 
communications hardware. 

Special emphasis has been placed on com- 
patibility with present and future generation 
communication systems. For maximum versatil- 
ity, the SU-308 is provided with interchangeable 
input/output adapters for various coding 
schemes, and with bit-synchronization circuits 
for ten different bit rates up to 8448 kilobit per 
second. Upgrading to 34 Megabit per second is 
possible with only a few modifications to the 
terminal modules. The optical interface module 
is also interchangeable; it includes a high- 
radiance led transmitter and two receiver 
options: one with a pin photo diode and the other 
with an apd detector. A four-fibre optical con- 
nector is normally installed, but the optical 
interface module may be equipped with a 
single-fibre connector on request. 

Proper operation of the entire terminal is 
maintained by the supervision and alarms mod- 


Communication Links SCL Series 


The SCL Series uses fibre optics for transmis- 
sion of data, particularly where security between 
communication terminals is required. The links 
can be used in conjunction with, or in place of, 
conventional cryptographic equipment depend- 
ing on the degree of protection required. 

Most commercial fibre optical cables may be 
used with the system, depending on the length 
of the link (up to several kilometres is possible) 
and the environmental protection and band- 
width requirements. 


instance, in a command function for small milit- 
ary units. 

The line transceiver contains rotationally 
symmetrical mirrors which can be precisely 
tilted in relation to each other, electro- 
magnetically, to establish the desired line of 
transmission of the laser beam. This initial orien- 
tation of the appliance as well as possible later 
corrections are controlled automatically by the 
mutual laser signal. The orientation can be done 
manually. 

With an appropriately relative position of the 
mirrors omni-directional short-range transmis- 
sion is also possible. 

A special optical receiver for permanent 
installation as well as quick change use on tanks 
has been developed, which is applicable to the 
viewer's side of the sights. 

Radiation by an infra-red or laser beam is 


ISRAEL 


ule, which continuously checks input and output 
levels, range of optical input, timing regenera- 
tion, error rate and internal supply voltages. 

The following equipment may be operated in 
conjunction with optical fibre terminal SU-308, 
by adjusting the bit rate and the interface 
circuits: TAD-200 uhf-fm radio link; secure 
communications terminals (encryption sys- 
tems); delta-modulated time division multiplexer 
TAD-410; delta-modulated time division multip- 
lexer TAD-415; basic group pcm multiplexer 
TAD-30, digital multiplexers conforming with 
CCITT standards; digital multiplexers conform- 
ing with EBROCOM standards. 


TECHNICAL SPECIFICATION 

Transmission rates: 256, 512, 576, 1024, 
1152, 2048, 2304, 4096, 4608, 8448kbps 
Input/output data: digital, unrestricted format 
Optical coding format: 1-2B 

Interfaces (used interchangeably) 


NATO INTERFACE 
Code: binary NRZ 

Levels: 0, -1.5V 

Impedance: 500, unbalanced 
Inputs: data and clock 
Outputs: data and clock 


HDB-3 INTERFACE 
Code: HDB-3 


UNITED KINGDOM 


Demountable connectors are provided, 
based on the Plessey patented lens coupler, 
which is incorporated within a standard electri- 
cal shell of SMA or N type. 

The terminals, which are small diecast boxes, 
contain a simple dichroic filter which separates 
the optical path into two channels, one operating 
in the visible and one in the infra-red to give two 
quite independent channels, one in each direc- 
tion, and a transmitter and receiver. 

The transmitter is based on the light emitting 
diode and operates from a single 5-volt supply. 

Three types of secure communication link are 
available. SCL10 series for voice or facsimile, 


detected by the Optenna attached to the object 
irradiated. It looks somewhat like a vehicle aerial 
and stands more or less vertical. The unit can be 
hinged at its base in order to prevent tangling 
with obstructions. 

Since the antenna is light-sensitive over most 
of its length, it provides high probability of 
reception of at least part of the bundle of rays 
directed at it, even if the line-of-sight is partly 
obscured, for instance by foliage, intervening 
ground or structures. By total reflection, the 
incoming light signal is fed within the antenna 
rod down to its base where a number of receiv- 
ing diodes interacts in determining the direction 
of the radiation beam. Then the signal is trans- 
mitted to the Laser Sentinel where it is further 
processed. 


Manufacturer: Kurt Eichweber, Hamburg. 


Levels: 0, +2.37V 

Impedance: 750, unbalanced 

Clock registration: from received data 
Inputs: data (HBD-3) 

Outputs: data (HDB-3) and clock (TTL levels) 


OPTICAL FIBRE INTERFACE 
Output: 40 n.W peak (typical) 

Wavelength: 830nm (typical) 

Range (for error rate 10’) 

(with pin photodiode) up to 4km 

(with apd module) up to 6km 

Optical input range: 20dB nominal power vari- 
ation 

Power requirements 

(option 1) —48V dc (nominal) 

(option 2) 230V ac (nominal) 

(option 3) 24V dc (nominal) - 

Other options by special request 
Construction: instrument case with 5 plug-in 
modules 

Temperature range 

(operating) O-50°C (32-122°F) 

(storage) —20 to 65°C (—4 to +149°F) 
Height: 140mm (5¥2in) 

Width: 320mm (12%%in) 

Depth: 230mm (91/16in) 

Weight: approx 2kg (4|b 60z) 


Manufacturer: Tadiran Israel Electronics Indus- 
tries Limited, Tel Aviv. 


SCL80 series for telegraphic or data and SCL 
series for video (eg cctv distribution). 

The SCLs are all similar in their basic design 
and mechanical construction but each type has 
a device interface to suit particular applications. 

Fibre optics cables can be used for the 
passage of data between computer consoles, 
the transmission of secure information, the 
transmission of data in aircraft or similar envi- 
ronments, for interconnection with minimal 
cable use and bulkhead interconnection in 
naval applications, for communication within 
and between buildings and for distribution of 
secure TV, video signals. 


TECHNICAL SPECIFICATION 
FACSIMILE OR VOICE (NARROW-BAND) LINK, SCL10 
Link type: 2-colour duplex 
Waveguide type: low-loss silica 
Bandwidth: 300-3400Hz 

s/n ratio: >40dB at 1km 

Power supplies: 240V ac, 5W 
Terminal impedance: 600 Q 
Maximum range: >1km 

Signal amplitude: 2V peak-to-peak 
Line characteristics: CCITT M 102 
Height: 100mm 

Width: 150mm 

Depth: 50mm 


DATA LINK SCL30 

Link type: 2-colour full duplex or 2 independent 
simplex channels 

Waveguide type: low-loss silica 

Bit rates: (typically) 50-100K bd 
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Error rate: <10~2 at 1km 

Power supplies: 240V ac, 5W 
Maximum range: >1 km 

Interface characteristics: V24/R5232 
Height: 100mm 

Width: 150mm 

Depth: 50mm 


VIDEO LINK-SCL50 

Link type: 2-colour duplex 
Waveguide type: low-loss silica 
Bandwidth: 4.5 MHz 

s/n ratio: >40dB at 1km 
Power supplies: 240V ac, 5W 
Terminal impedance: 750 
Signal amplitude: 1V peak-to-peak 
Maximum range: >1km 
Height: 100mm 

Width: 150mm 

Depth: 50mm 
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Optical cables: BICC/Corning Corguide type 
3010 
Terminations: Plessey patented N type con- 
nector 


TRANSMITTER/RECEIVER UNIT 
Height: 125mm 

Width: 80mm 

Depth: 55mm 


POWER SUPPLY UNIT 
Height: 130mm 

Width: 100mm 

Depth: 60mm 

Mains input: 240V ac 0.05A 


Manufacturer: 
Surrey. 


Plessey Radar, Weybridge, 


Laser Communicator RLK-2 


The laser communicator serves to establish 
telecommunication links at short or medium 
distances. It can be used as ahand-held device, 
with the operator holding it like a walkie-talkie, or 
as a permanently mounted means of communi- 
cation. The design concept and development of 
this communicator is aimed at providing a 
telecommunications system free from intercep- 
tion and jamming. Since the invisible infra-red 
beam of the laser communicator travels freely 
through the atmosphere from the transmitter to 
the receiver, shorter telephone and computer 
links can be provided. 

The laser communicator manufactured oper- 
ates as a digital device. The semi-conductor 
laser emits a pulse train that is position mod- 
ulated in response to the signal transmitted. 

The communication link has been designed 
for a range of a few kilometres; however, by 
installing repeater stations composed of two 
communicators each, the range can be 
extended to any distance. 

Normally the link works only along a straight 
path without intermediary optical obstacles 
between the transmitter and the receiver. By the 
aid of passive repeaters (mirrors) the connec- 
tion can be established along a broken trajec- 
tory. 

Built-in rechargeable nickel-cadmium bat- 
teries give eight hours of uninterrupted opera- 
tion. 


TECHNICAL SPECIFICATION 

TRANSMITTER 

Light source: GaAs laser diode 
Wavelength: 9050 A 

Pulse power: 5W 

Modulation kind: ppm, bit rate 10kbps 
Transmitting optics: double-lens; f=50mm 


RECEIVER 
Detector: pin photodiode 
Receiving optics: Fresnel lens; f=70mm 


SYSTEM 
Telescope: 10x40 

Operating mode: simplex or duplex 

Range: 7 km (depending on the weather condi- 
tions) 

Operation time per charge: 8h 

Weight: 2.1 kg 


YUGOSLAVIA 


RLK-2 laser communicator 


Possibility of transmitting the audio signal or the 
digital signal of up to 10kbps 


Manufacturer: Iskra Elektromehanika Kranj, 
Ljubljana. 
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Tadiran Mobile Communication 
Shelters 


The family of Tadiran mobile shelters provides 
reliable, rugged, mobile tactical communication 
networks. The various shelter configurations 
utilise up-to-date technology and equipment to 
respond to the most demanding military situa- 
tions. 

They are completely self-contained, water- 
tight units, manufactured to the stringent opera- 
tional performance and testing procedures of 
military specifications MIL-S-55541B (EL), 
MIL-S-52059B (EL) and MIL-S-55286 (EL). They 
are built of lightweight aluminium sandwich 
panels with internal thermal insulation, to give 
the optimum volume to weight-to-payload ratios. 
They can be transported in a variety of vehicles, 
aircraft and helicopters. 

Shelters are of three basic types: S-318, 
S-250, and S-280. Types S-318 and S-250 have 
a stepped bottom construction, especially suit- 
able for mounting on a 4 by 4 wheel drive power 
wagon. Type S-280 is flat-bottomed and larger, 
and is mounted on a 2¥%-ton 6 by 6 wheel drive 
power wagon. It is also transportable by other 
military vehicles as well as by helicopter. 


Miscellaneous 
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Tadiran mobile communications shelter 


TECHNICAL SPECIFICATION 


Shelter type 


Max outside length in (cm) 
Max outside width in (cm) 
Max outside height in (cm) 
Inside length in (cm) 
Inside width in (cm) 
Inside height in (cm) 


Weight Ib (kg) 


Payload Ib (kg) 
Truck size (tons) 


$-250 $-250/G S-280 
pleases 
85 (215.9) 5 (215.9) 146 (370.8) 
79 (200.6) n (180.3) 87 (220.9) 
70 (177.8) 9 (175.2) 83 (210.8) 
78 (198.1) peu (194.2) 138 (350.5) 
75 (190.5) 67 (170.1) 81% (206.9) 
64 (162.5) 63 (160) 74% (190.1) 
630 (285.7) 580 (263) 1200 (544.2) 
190 (86.1) 1900 (861.7) 1500 (680.2) 
1% 1% F 2% 


Manufacturer: Tadiran Israel Electronics Industries Limited, Tel Aviv. 


Multi-Mode Tape Recorder CR-10 


The CR-10 is a dual-channel tape recorder. Its 
design is characterised by facilities for pulse/ 
clock signal/voice recording modes and a tape 
transport system tailored to accommodate 
standard Philips cassettes. Voltages and tape 
transport velocity are stabilised by special cir- 
cuits. Among the options offered are a choice of 
two or four tracks per channel. 

Channel A of the unit is dedicated to pulse 
recording and channel B is reserved for voice 
recording via a microphone or the recording of 


Master Tutor (AEL 2804) 


The Master Tutor is intended for training stu- 
dents in both morse and telephony procedures. 
Up to 24 students can be connected to the 
trainer and can be divided in any way into five 


Transportable Containers 

Airtech air Transportable Containers are used 
as communication centres. They are fully mobile 
in that they are designed to be carried either by 
aircraft or on a vehicle such as the Bedford 4 x 4 
lorry and can come complete, supplied with 
lifting and local mobility jacks or mobilisers for 
both road and cross-country service. With the 
development of highly mobile communications 
for military use or for use in remote locations for 
civil applications, the advantage of being able to 
equip completely a mobile radio centre or 
repeater station in the factory and keep it 
complete, ready for use by the appropriate 
service has become vital. Airtech provides a 
complete service from the provision of a con- 
tainer, manufacture and final test before ship- 
ment direct into service. 


Manufacturer: Airtech Limited, Haddenham, 
Buckinghamshire. 


Communication centre container exterior 


Communication centre container interior 
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internal or external clock signals. Remote- 
control facilities are available. 


TECHNICAL SPECIFICATION 

Track system: 2 or 4 tracks, 2-channel stereo 
for standard Philips-type cassettes 

Tape velocity: 4.75cm/s (stabilisation: 5%) 
Response sensitivity 

(control time) 1s (max) 

(motor stop time) 1—1.5s 

(automatic level control time) 0.1s or in accor- 
dance with vf signal 


UNITED KINGDOM 


independent groups. Two cassette recorders 
are fitted, both of which can be used to provide 
signals or to record performance for subsequent 
playback. A socket is fitted to which an external 
signal source, such as a radio receiver, can be 
connected and the signals fed into any of the 
group circuits. Another socket permits an exter- 
nal keying device, such as a tape reader, to be 
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Power: (mains input) 115/230V ac +10%, 48— 
440Hz 

Temperature range 

(operating) O-40°C 

(storage) —10 to 65°C 

Height: 3/2in (8.9cm) 

Width: 5% in (13.3cm) 

Depth: 16in (40.5cm) 

Weight: 10% |b (4.8kg) 


Manufacturer: Koor Systems Limited, Petach 
Tykva. 


connected to the trainer and the resulting sign- 
als are available to the group circuits. A built-in 
noise generator is also provided. An out-put 
socket provides a signal for a morse inker via a 
selector switch. 


Manufacturer: Aero Electronics (AEL) Limited, 
Horley, Surrey. 
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Scoba Super Tutor (AEL) 2700 


The Super Tutor is designed to train students in 
both morse and radio-telephone procedures. 
Up to 20 students can be connected to the 
trainer, divided in any way into up to four 
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independent groups. Two cassette recorders 
are fitted, both of which can be used to provide 
signals, or to record performance for subse- 
quent playback. A socket is fitted to which an 
external signal source such as a radio receiver 
canbe connected and the signals fed into any of 
the group circuits. Another socket permits an 


external keying device, such as a tape reader, to 
be connected to the trainer and the resulting 
signals are available to the groups. A built-in 
noise generator is provided. 


Manufacturer: Aero Electronics (AEL) Limited, 
Horley, Surrey. 
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Cockpit Management System 
CMS-80 


The CMS-80 Cockpit Management System is 
designed to reduce aircrew workload and 
cockpit equipment and cut avionics weight 
while increasing aircraft versatility. 

The basic cockpit configuration consists of a 
remote readout display, cockpit control display 
and asystem coupler/computer. The flexibility of 
design allows for reconfiguration to meet 
specific user requirements. 

Nav/comm radio frequencies can be preset 
into the system before take-off. The pilot simply 
calls up frequency changes through touch con- 
trol as they are needed during the mission. 
Manual frequency entries can also be made en 
route by using a numeric keyboard. 

A cathode ray tube is an integral part of the 
cockpit control display. 

The basic CMS-80 presents four lines of 
control information with more than 100 charac- 
ters of variable sizes and shapes in a small 
viewing area with low heat output. The crt also 
gives excellent readability in any light and has 
rugged construction to withstand high vibration 
and variable temperature and humidity condi- 
tions. : 

Each of four crt lines has a push-button or line 
key on both sides of the screen. The line keys 
serve multiple information functions, depending 
on the mode and display on the crt. 

The cockpit control display is a shared infor- 
mation display plus crt scratchpad. It has a 


touch control numerical keyboard, rotary 
function/select switch, and dedicated 
emergency controls. Frequencies can be 
entered on the scratchpad, checked and cor- 
rected, before entry into the CMS computer. 

The optional remote readout display can be 
installed in the cockpit to give heads-up display 
of active transceiver tuning and emergency 
status. Alternate rrds may be tailored to indi- 
vidual cockpit requirements. 

CMS-80 meets the need for high mission 
survivability and system redundancy with a 
cockpit configuration consisting of two cockpit 
control displays and two system coupler com- 
puters. The configuration enables control of all 
essential avionics from either of two cockpit 
positions and includes parallel multiplex wiring 
in the airframe to ensure full operation, even in 
the event of a direct hit or a major sub-system 


failure. In the unlikely occurrence of total system > 


failure, radios will remain active on the last used 
frequency and can be switched through a 
separate function for guard. 

The system is versatile enough to accommo- 
date three ccds, two sccs and several rrds. 

The CMS-80 is designed to accommodate 
additional avionics. The addition or change of 
plug-in modules in the sccs can provide 
control/display for additional or different comm 
units, marine remote area approach, landing 
systems, chaff dispensers, weapons manage- 
ment, instrument landing systems, aircraft per- 
formance monitors and ecm/esm systems. Con- 
trol of other avionics functions can be added 
such as doppler, gps, omega, inertial and rnav. 
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CMS-80 cockpit management system. 


Besides the ability to handle all current avion- 
ics, the system coupler/computer of the CMS-80 
is designed to accommodate any future 
requirements such as pilot’s night vision sys- 
tems, target acquisition designation systems, 
weapons display and weapons management 
systems, navigation and map displays, global 
positioning satellite and data loading. 


Manufacturer: Rockwell International, Gov- 
ernment Avionics Division, Cedar Rapids, lowa. 


Position Location Reporting 
System (PLRS) 


Developed by Hughes for the US Army and 
Marine Corps, PLRS has battery-operated user 
units that can be carried by patrols, in vehicles, 
or in aircraft. They stay in automatic contact with 
the computerised master unit that is transported 
by truck or helicopter. They provide navigation 
data to aircraft and warn foot patrols if they are 
entering a restricted zone such as a minefield. 
Manpack units provide a position update every 
32 seconds, vehicles more often, and aircraft 
every two seconds. User units may obtain their 
locations and other information from the master 
unit upon request. They use time division multi- 
ple access jamming orinterception, and have a 
full cryptographic capability. 


Manufacturer: Hughes Aircraft Company 
Ground Systems Group, Fullerton, California. 


Army patrol using PLRS 


CV-3333/U Digital Speech 
Processor 


The CV-3333/U Speech Processor offers a solu- 
tion to the problems of digitised speech intelligi- 
bility and bandwidth constraints. 

It is a solid-state, all-digital, voice analyser 
data converter, which provides digitised speech 


output at a data rate of 2400 bits per second. A 
bit per second rate of 2400 permits narrow-band 
system operation on standard voice quality 
circuits. The speech processor can be multip- 
lexed with other data bit streams to allow simul- 
taneous voice and data transmissions. Inde- 
pendent data clocks provided by the modem to 
the transmitter (analyser) and receiver (synthes- 
izer) of the speech processor are used to 


synchronize the CV-3333/U to the data terminal 
transmitter and receiver. 

Synchronization from and out of sync start is 
obtained in a quarter of a second or less. It can 
operate from a standard telephone input. 

The CV-3333/U may be operated locally or 
remotely. Rear panel connectors are used for 
connection to an external multiplexer or modem. 

Synchronization is firmly acquired with bit 


error rates of 1 in 10? or better. Operation at bit 
error rates of 2 in 10 or less is essentially equal 
to operation at zero bit error rate. The CV-3333/U 
speech processor provides speaker recognition 
and acceptable word intelligibility. 


MISCELLANEOUS/USA 


TECHNICAL SPECIFICATION 

INPUT/OUTPUT AUDIO (REMOTE) 

Signal input: 0dBm from 600Q balanced line 
(nominal) 

Signal output: 0dBm into 600 balanced line 
(nominal) 


INPUT/OUTPUT DIGITAL 

Data: serial 2400 bps NRZL bit stream sync- 
hronization to modem 

AGC/VOGAD dynamic range: 30dB 
Bandwidth: 200-3450 Hz 

Power: 200W, 115V ac +10%, 47-440Hz 
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Temperature range 
(operating) O-50°C 

(storage) —50 to +125°C 
Height: 7in (17.8cm) 

Width: 19in (48.3 or 43.2cm) 
Depth: 21 in (53.3cm) 
Weight nominal: 55!b (25kq) 


OPERATIONAL SPECIFICATION 
MIL-STD-883 Qualified Components 
MIL-E-16400 Qualified 
NACSEM-5100 Approved 

HY-2 Compatible 


Manufacturer: E-Systems Inc, Dallas, Texas. 


Systems 
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Defence Integrated Secure Com- 
munications Network DISCON 


The DISCON project is the largest ever under- 
taken by the Australian Defence Ministry in the 
communications field. It involves the creation of 
a strategic network for all Australia’s military 
forces, and the complete contract, scheduled to 


Sycomore Intelligence and 
Operational Command System 


The Sycomore system is an electronic data 
processing facility for the assistance of the 
command in relation to the Division Intelligence 
Service (S2) and Operations Service (S93). It is 
designed to provide: 

Rapid and secure transmission and reception 
of intelligence data. 

Enhanced data processing facilities for S2 


Radio Systems 


AUSTRALIA 


last for at least ten years, is expected to be worth 
more than £100 million. 

The system will replace the existing single- 
service telegraph networks which are now obso- 
lete. The first stage of DISCON will be estab- 
lished in Queensland in 1982 and then be 
extended at yearly intervals to Victoria, Tas- 
mania, New South Wales, South Australia and 
Western Australia. 


FRANCE 


and S3 staffs in realtime updating of data and 
intelligence files, file retrieval and realtime dis- 
play of messages superimposed on an ord- 
nance survey map. 

Rapid communications of relevant messages 
to superior, equal or inferior hierarchy levels. 

The main elements of the system are a trans- 
mission subsystem which enables intelligence 


data to be routed between centres and sources - 


via a common network at rates of up to 20 
messages per minute; a processing system for 
intelligence data storage and processing, witha 


As of May 1979 it was expected that a short list 
of possibly six major companies would be 
announced by the Australian government and 
these could include the British companies Ples- 
sey and Standard Telephones and Cables; 
Siemens from the Federal Republic of Germany; 
LM Ericsson of Sweden; and the American 
companies Ford Aerospace, Rockwell Collins 
and Litton Industries. 


capacity equal to 10 000 messages; and two 
display and conversational units which interface 
between the system and the intelligence and 
operations officer using it, and are capable of 
displaying up to 100 messages on the screen at 
one time. 

Sycomore was reported to be in the prototype 
stage at the beginning of 1976. 


Manufacturer: Section d’Etudes et Fabrications 
de Telecommunications (SEFT), Issy-les- 
Moulineaux. 


Mobile Automatic Switching 
System AKN100M 


The AKN100M mobile automatic switching sys- 
tem for tactical communication networks was 
especially designed for military and general 
mobile applications. The subscriber dialling 
facility enables immediate direct calling bet- 
ween subscribers within the same network as 
well as to subscribers in similar neighbouring 
networks. This substantially assists the com- 
manding staff of mobile units in the strategic 
deployment of their operational forces. 

The system can be adapted for networks of 
different sizes and structure, for strongly fluc- 
tuating traffic and for irregular availability of 
transmission paths. 

Because of its mobility the network can be 
established and modified quickly, the switching 
equipment required can be adapted to the 
operational requirements easily and, finally, the 
subscriber's geographical location can be 
changed without modifying the structure of the 
network. Each subscriber is assigned a call 
number according to his function and irrespec- 
tive of his geographical location within the 
network. The subscriber keeps this number at 
any time or when he changes his location. 

The automatic switching system is in a net- 
work structure which is not organised according 
to the hierarchical chain of command but dif- 
ferentiates only between trunk and _ terminal 
level. The trunk level represents a grid with the 
so-called nodal exchanges (ne) at the cross- 
points. At this level the traffic flow is automati- 
cally routed according to the requirements. The 
subscribers are connected to the terminal 
exchanges (te) and these, in turn, to the nodal 
exchanges. In special cases subscribers can, 
however, be connected direct to the nodal 
exchanges. 

The network arrangement makes it possible to 
adopt an automatic destination search proce- 
dure. After the search has begun, the subscriber 
is sought in the network, irrespective of his 
geographical location, and the optimal trans- 
mission path to his location is selected. The 
search is carried out over all the paths available, 
so that even in critical situations, for instance, 
when the network is partially destroyed, a con- 
necting path is quickly obtained. 
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Part of the AKN100M computer-controlled exchange equipment 


The transmission and signalling procedures 
minimise the load put on the network by the 
destination search, but all the signals and data 
are transmitted reliably. 

The exchange equipment of the system con- 
sists of standard portable modular cases. This 
type of construction is especially suitable for 
mobile applications; the equipment itself can be 
expanded and adapted to the local require- 


ments by adding standard modular units which 
are interconnected by plug-in cables. The 
equipment can also be mounted on vehicles 
and in containers. The interface conditions of the 
nodal and terminal exchanges conform to the 
transmission requirements of the CCITT stan- 
dard channel regulations. 

Interconnection with other networks, whether 
technically similar or not, as well as direct 


dialling into similar networks is possible. The 
control of the switching operations is performed 
by a process computer installed in the nodal 
exchange and by an electronic program control 
unit in the terminal exchange; modular stored 
programs are used in the computer control. 

The operation of the mobile automatic switch- 
ing system is simplified because handling, dial- 
ling, and audible tones are largely familiar to the 
subscribers from public exchange practice. 

Test equipment with special test and diagnos- 
tic programs is available for fault location. In 
addition, external test units for field maintenance 
are provided, enabling the faults to be pin- 
pointed down to the module involved. 

Two network levels are provided: four-wire 
trunk level and two-wire terminal level. The trunk 
level is set up on a four-wire basis depending on 
the transmission process employed and the 
reliability and range of the information transmis- 
sion required. The trunk level is extended by the 
two-wire terminal level. Interconnection with 
mobile, digital dial radio networks is in the 
planning stage. 

For operational reliability, survivability and 
availability the four-wire trunk level is set up in a 
grid form with the nodal exchanges placed at 
the crosspoints. The trunk level can consist of 
any combination of normal cable connections 
and radio relay links using frequency-division or 
time-division multiplex transmission. 

The two-wire terminal level includes the termi- 
nal units and the terminal exchanges which are 
connected to the nodal exchanges. The internal 
traffic within each terminal level flows indepen- 
dently of the trunk level. To secure accessibility 
a terminal exchange can be connected to two or 
more nodal exchanges (multiple connection). In 
addition, splitting of a terminal exchange is 
possible allowing a common unchanged call 
number to be used further. 

A network can have up to 90 nodal exchanges 
with approximately 10 000 subscribers with a 
traffic intensity of 0.2 Erlangs per subscriber. 

A network complex can be made up of several 
similar and several dissimilar networks. Transfer 
among similar networks is made automatically 
by code dialling. Traffic among dissimilar net- 
works is at present carried out manually; auto- 
matic transfer over a standard NATO interface 
will, however, be available. 

Numbering available includes: three-digit 
within each individual terminal level, seven-digit 
from trunk level to terminals connected to a 
terminal exchange or directly to a nodal 
exchange in accordance to NATO standards, or 
seven-digit plus one prefix digit from one termi- 
nal level to another. 

The allotment of call numbers within the whole 
network is completely free, apart from the digit 9 
as first digit; this is the prefix code for traffic from 
terminal level to trunk level. The subscriber 
numbers are three-digit and those of the termi- 
nal exchanges four-digit. 

The subscribers of the terminal level can 
reach the supervisory position of their nodal 
exchange by dialling an abbreviated number 
which is optionally programmable. On transfer 
to another network, the transfer exchange code 
9 should be dialled first, followed by a two-digit 
network code. 

Signalling methods adopted in the system 
include dial pulsing at the terminal level or digital 
transmission with 1200 bits per second at the 
trunk level. 

At the terminal level the dialling pulsing pro- 
cedure is nearly identical to that used in conven- 
tional switching technology. At the interface to 
the trunk bundles, transfer is achieved via 
1200-bit per second modems. These modems 
seize a free channel of the trunk bundle and 
upgrade it to a common signalling channel. A 
fixed message format is used; data protection is 
assured by a cyclic code. A total of 20 000 
messages, incoming and outgoing, per bundle 
can be processed per hour. 

The following transmission techniques can be 
used within the communication network: speech 
transmission and analog data transmission in 
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the 300 to 3400 Hz standard voice channel, telex 
connection via single-channel vf telegraphy, 
cable and radio link connections with 
frequency-division and time-division multiplex 
transmission (pcm and delta-modulation), cod- 
ing devices for radio links and end-to-end single 
channels, and digital encoded ecm-protected 
mobile dial radio networks. 

In mobile military communication networks, 
frequency changes in the network structure and 
in the subscriber's geographical location are to 
be expected. For this reason, the communica- 
tion commander can monitor both the network 
configuration and the operational conditions 
from a central position, the so-called centralised 
network supervision (cns). The software pack- 
ages provided at each nodal exchange can, on 
request, transmit their information to the central- 
ised network supervision automatically. 

The equipment has been developed to West 
German Army specifications and about 260 
nodal exchanges have already been delivered. 
Full operational status is scheduled for the early 
1980s. 


Manufacturer: Siemens Aktiengesellschaft, 
Munich, and Telefonbau und Normailzeit, Frank- 
furt am Main. 


View of a Nodal Exchange, in the foreground fi 
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Integrated Communications 
System for Naval Vessels ICS3 


ICS3 is an integrated naval communication 
system designed and developed for the Royal 
Navy. A variation of the system has been sold to 
the Royal Netherlands Navy. It incorporates 
advanced technology and meets fully the needs 
of large and small navies with different classes 
of ship. It is versatile, modular and comprises 
four main sub-systems which can be scaled to 
meet the needs of different types of ship. Com- 
plete systems are made up of mainly identical 
equipments, to standardise operation and 
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maintenance in all ships. Parts of the system or 
sub-systems can also be used to update exist- 
ing installations to increase traffic capacity. 
Microminiaturisation and advanced design 
technique make the equipment smaller and 
more cost-effective. 

The ICS3 system communicates a large vol- 
ume of tactical and strategic messages to and 
from ships on all operating frequency bands, 
including Satcoms, and distributes them within 
the ship. The system has comprehensive switch- 
ing and distribution so that any user can be 
switched rapidly to any equipment. A telegraph 
message handling system sorts and stores 
messages electronically and there are visual 


display and editing facilities. 

The four main sub-systems provide transmis- 
sion, reception, distribution and supervisory and 
automatic telegraphy. The last two are fully 
compatible with the vhf/uhf and satellite com- 
munications (SCOT) sub-systems. 

The transmitting sub-system transmits voice, 
data, automatic telegraph and morse signals 
over anumber of circuits. The range of operation 
extends from 20 to 300 miles (32 to 482km) 
between units in a tactical situation, and simul- 
taneously up to several thousand miles to a 
central command point for strategic communi- 
cations (rear link). It is capable of providing 
power outputs of 100 watts for tactical com- 


munications, 250 watts for the intermediate 
range and 700 watts for the rear link. Circuits, 
generally, operate in the am mode, using upper 
sideband and fully suppressed carrier (A3u). 

A separate emergency transmitter and 
receiver are also included in each package. A 
100 watt solid-state power amplifier, a drive unit, 
an interface unit containing vif/mf up-converter 
and a receiver are mounted in a single, air- 
cooled cabinet which is supplied from the 
emergency generator. The separate remote 
base tuner is controlled from the 100watt amp- 
lifier. 

A drive unit is designed to provide an output of 
100mW pep to drive a transmitter in the bands 
between 240kHz and 30MHz and is suitable for 
single sideband with reduced carrier (ASA), 
single sideband with suppressed carrier (A3J), 
and compatible dsb (A3H). 

Most of the drives feed into a power bank of 
wide-band amplifiers before being passed to 
the antennas. Four or six such amplifiers forma 
power bank, according to the size of the pack- 
age. 

The amplifier unit used comprises an 18-valve 
distributed amplifier together with a solid-state 
drive amplifier and associated power supplies 
and control circuits. It is capable of giving 1kW 
pep over the 0.5 to 28MHz band with power 
reduced to 240kHz. 

In addition to the 1kW amplifiers, each system 
package contains a 100 watt solid-state amp- 
lifier, also aseparate emergency transmitter and 
receiver incorporating a similar 100 watt amp- 
lifier. 

This is a solid-state wide-band linear amplifier 
capable of providing an output of 100 watts pep 
or 50 watts cw into a 50 ohm load over the 
240kHz to 17MHz range. It is fully protected 
against damage from excessive drive or mis- 
maiched loads including short circuit or open 
circuit, and is capable of continuous operation 
at full power in temperatures up to 55°C. 

The output hybrid combines the amplified rf 
signals from the power bank amplifiers and 
separates them into two groups according to the 
frequency, to feed the broadband antenna. 

The existing hf and mf tuning units are 
remotely tuned from the supervisory and control 
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panel manually. On later systems the existing hf 
tuner can be replaced by a 1kW automatic 
antenna tuner which will tune to any frequency in 
the hf band within 10 seconds (nominal). 

The function of the receiving sub-system is to 
receive voice, data, automatic telegraph and 
morse signals over a number of circuits, bet- 
ween the units in tactical communications and 
the rear link. Circuits generally operate in the 
amplitude modulated mode, in upper-side- 
band with fully suppressed carrier (A3v). 

The sub-system can be considered in three 
sections: Active antenna AVK, frequency stan- 
dard FSD (1) and mf/hf receiver CJQ series. 
Active antenna outfit AVK receives and amplifies 
signals between 10kHz and 30 MHZ to provide a 
matched output into a 50 ohm coaxial cable 
which feeds a number of receivers via multicou- 
plers. The unit is designed to give satisfactory 
intermodulation performance where field 
strengths from adjacent transmitters are as high 
as 6 volts per metre. 


It comprises a robust weatherproof deck- 
mounting cabinet surmounted by a short whip 
antenna of between 1 and 2 metres. The cabinet 
contains an extremely linear and low-noise valve 
amplifier together with power supply circuits 
operating from the ships 115 volts 50 to 60Hz 
supply. The amplifier and power supply are 
separate and easily replaceable sub- 
assemblies. 

Frequency standard FSD series provides a 
1MHz standard to all receivers (and drives 
forming part of the transmitter sub-system) as a 
frequency reference source. This outfit also 
provides up-conversion of If signals (below 
1MHz) received by the active antenna to a 
frequency range acceptable to the receiver and 
distributes them, together with signals in the 1 to 
30MHz frequency range to a number of receiv- 
ers. 

The CJQ series receiver covers the 1 to 
30MHz band. It generally operates in the am 
mode on upper-sideband but provision is made 
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for dsb; cw is received as an ssb signal. 
Lower-sideband is available as an alternative to 
usb by changing one replaceable sub- 
assembly. 

Each receiver has two rf signal inputs, cover- 
ing 1 to 30MHz and an up-converted If and mf 
5.01 to 6MHz band. 

The distribution and supervisory sub-system 
has three main functions: the distribution of 
automatic telegraph and voice/morse signals 
between the ship’s radio equipment and a 
number of users, the provision of control 
facilities at each remote user position, and the 
provision of central control and monitoring 
facilities for the supervision of the ship's com- 
munications system. 

This sub-system is designed to give maximum 
operational flexibility, providing central control 
and monitoring facilities for the entire ship’s 
system. A central switching matrix allows any 
user position to be connected instantaneously to 
any hf, vhf, unf and Satcom communications. A 
mimic panel indicates the state of equipment 
readiness. Circuit performance checking 
facilities are also provided by a test and tune 
panel. 

The telegraph sub-system is an automated 
message processing and handling package 
which caters for all types of naval telegraph 
traffic. It reduces considerably the manual hand- 
ling of messages commonly encountered in torn 
tape systems. Only one operator is required to 
control and route a typical traffic load approxi- 
mately 2000 messages per day, such as would 
be met in a frigate or destroyer. He is also 
required to recognise transmission mutilations. 

The message processing system is consi- 
dered suitable for communication control at 
various levels within the army, both in the mobile 
and static role and to act as an economic 
support system for a large computer-based, 
communications complex, either in its store- 
and-forward or realtime modes. 

Automatic filing of message headings for 
journal purposes and circuit assessment 
equipment, provide visual indication of system 
and circuit status. 

The system is designed to maintain at least 50 
per cent.of its communications if one piece of 
equipment is lost. 

Interfacing with radio equipments operating 
at frequencies ranging from vif to shf, the system 
incorporates modems operating transmit or 
receive only, receive path of a duplex link and 
transmit or receive under logic control. 
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Transmitter/receiver H1250 Receiver CJQ (Series) 
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Manufacturers 

Marconi Communications Systems Limited, 
Chelmsford, Essex (Main). 

Marconi Space and Defence Systems Limited, 
Stanmore, Middlesex (Distribution and Super- 
visory). 

The MEL Equipment Company Limited, Craw- 
ley, Sussex (Automatic Telegraph Subsystem). 
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MIMIC panel part of supervisory control panel (MSDS equipment) 
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Bruin Tactical Communications 
System 


Bruin was established in the aftermath of the 
abortive Mallard project which was designed as 
a joint US, UK, Australian and Canadian tactical 
communication system. 

When Mallard was abandoned in 1969 there 
was a requirement to equip the 1st British Corp 
in Europe with an interim system which was 
constructed from readily available hardware. It 
is a network system with automatic switching 
and secure multi-channel digital radio relay links 
and will continue in service until phased out by 
the introduction of Ptarmigan in the early 1980s. 


Manufacturers: Various 


Bruin MIS system (supplied by System Desig- 
ners Limited) used to manage channel usage on 
the network 
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400W HF Communications System 


The Racal-Tacticom 400 watt HF Communica- 
tions System provides the military user with a 
long-range tactical communications capability. 

Specifically developed for multi-role use, its 
exceptionally small size and flexibility of installa- 
tion make it equally suitable for deployment as a 
mobile, fixed or transportable station. 

Of special significance are measures taken to 
reduce mutual interference allowing hf and vhf 
stations to be operated in the same location. 

The major units in a basic system comprise 
the TA4034 400 watt hf amplifier, the VRA549 
400 watt automatic antenna matching and tun- 
ing unit (aamtu) an hf transceiver such as the 
TRA931 or PRM4031. A wide range of antennas 


is available, dependent on application. The 
audio ancillaries are a handset, headset, morse 
key etc. 

The amplifier delivers a full 400 watt cw output 
on a continuous basis which is particularly 
valuable in providing long-range _ teleprinter 
(rtty) operation under combat conditions. Alter- 
natively, without the optional forced-air cooling 
unit fitted to the power amplifier, continuous 
speech operation is possible. 

Fully automatic tuning simplifies operation 
and rapid channel changing. The operator initi- 
ates tuning when ready to transmit and the 
aamtu delivers full-power output in less than 1.5 
seconds from selection of the new frequency. 

The TRA931 and PRM4031_ synthesized 
transceivers enable the system to cover the 2 to 


30MHz range, providing 28 000 channels at 
1kHz intervals. Ssb voice or keyed-tone (cw) 
telegraphy on either sideband and am voice 
modes are provided by these transceivers. 

If the TRA931P is employed any one of eight 
pre-programmed channels may be selected by 
a single switch. 

Operational units from a wide range may be 
included to increase the versatility of the basic 
system and to provide additional facilities to suit 
the particular application. Among these are 
power supplies. The basic system operates 
from a 24 volt dc supply with operation from ac 
or generator derived supplies available as alter- 
natives. The filters permit working in close prox- 
imity with other hf and/or vhf radios. There is a 
teleprinter (with fsk modem) for rtty operation 
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and audio encryption equipment for security of 
both voice and teleprinter communications. 

The audio ancillaries include radio/intercom 
harness noise-excluding helmets and headsets 
and loudspeakers. 

The station operates from a 24 volt dc supply 
(negative earth). 

The VRA549 automatic antenna matching and 
tuning unit provides full-automatic operation 
over the whole hf band. The tuning cycle is 1.5 
seconds maximum and it matches dipole, whip 
and a wide range of antennas. 

The choice of antenna will depend on applica- 
tion. A 3.6 metre whip or horizontal V is used for 
mobile use and an 8 metre telescopic mast, or 
dipole is used for static operation. 

There is a wide range of audio ancillaries 
available including noise-excluding helmets 
and headsets, handsets, fist microphones, 
morse keys and loudspeakers. 

In vehicle installations, the BCC400A series 
radio control harness provides the commander 
and all the crew with immediate access to any of 
the radios and intercom facilities. 


Manufacturer: Racal-Tacticom Limited, Read- 
ing, Berkshire. 


CETAC Communication Control 
System 


CETAC (Communications External Tactical) is a 
new system to provide full tactical control. of 
communications for fighting ships. 

It is designed around a computer which can 
be programmed to switch the entire radio 
facilities of a naval vessel to pre-selected chan- 
nels and operating modes at the touch of a 
button. 

The system interfaces with the communica- 
tions controller through a visual display unit 
which presents full details of current or planned 
operational states and immediate confirmation 
of the ship’s communications status. It permits 
pre-programming of frequencies, channels, 
services and bandwidths; and instantaneous 
and accurate change of communication para- 
meters. It allows one supervisor to control the 
complete external communications system in 
large warships, and can assist in detecting and 
diagnosing faults at module and sometimes 
integrated circuit level. This simplifies replace- 
ment of modules. 

The CETAC system is based on a Central 
Control Unit employing a micro-processor with 
vdu and keyboard. 

Information is transferred along data high- 
ways by using conventional multiplex techni- 
ques. Highways carry control and tuning com- 
mand data to the system transmitters, receivers 
and ancillary units, and carry revertive data 
back to the Central Control Unit to indicate the 
equipment’s operational state. 

The micro-processor memory allows prog- 
ramming at leisure of the required parameters 
making reactions fast and accurate. Frequency, 
channel, service, bandwidth and other opera- 
tional modes can be programmed and stored. 


Clansman Integrated 
Communication System 


Clansman is an integrated system, a family of 
radio equipments designed for operation in 
combat zones anywhere in the world. The 
Clansman equipments provide communication 
facilities over long and short distances for the 
infantryman, armoured vehicles, gun and mis- 
sile batteries, beach landings, parachute drops 
and some ground-to-air links. Access to wider 
coverage area communications systems used 
for high-level direction and command is easy 
with Clansman equipments. 
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Ship-to-ship, ship-to-air and ship-to-shore 
modes are selected from the vdu. 

The problems of slow or incorrect change of 
operational parameters due to human error are 
completely eliminated and frequencies which 
have not been correctly programmed cannot be 
transmitted. Frequencies likely to cause com- 
munications loss, interference with other chan- 
nels or with the weapons system can be prog- 
rammed to give visual warning on the vdu and 
automatic transmission inhibit if inadvertently 
selected. 

Data storage in the micro-processor memory 
is based on the page and travelling cursor 
system. The vdu can display up to 50 pages, two 
of which are index pages for the remaining page 
allocations. The system can be tailored to suit 
smaller ships. 

The supervisor can decide from the index 
pages which page interests him, call it up on the 
vdu using the keyboard and use the system to 
change the page. This allows the operator to 
have a complete indication of the system status 
all the time. 

Vdus may be used for monitoring throughout 
the vessel, for example, on the bridge or opera- 
tions room, to keep operations staff up-to-date 
on the system status. 

The vdu display is up-dated by revertive data, 
representing actual system status, which is fed 
back to the Central Conrol Unit from the transmit- 
ters and receivers, rather than trusting to data 
readout directly from the system memory. In this 
way the vdu continually indicates the true rather 
than the desired system status. If the Central 
Control Unit breaks down or a fault occurs on the 
data highways, the transmitters and receivers 
can still be remotely or, if necessary, locally 
controlled. 

Faults can be diagnosed from the super- 


The Clansman family consists of seven sets, 
two hf, four vhf and one uhf, designed to replace 
about 24 separate equipments now in service 
with the British armed forces. In both the hf and 
vhf groups of sets there is a set for which an rf 
amplifier has been designed so providing 
higher power sets with the maximum standardi- 
sation. Frequency coverage is from 1.5 to 
75.975MHz and from 225 to 399.5MHz. An 
adapter telegraph radio low/high level (atr I/hl) is 
included in the Clansman equipment enabling 
signals from telegraph or computer peripheral 
apparatus to be transmitted by the various radio 
sets in the Clansman family. 

Clansman has been developed as an inte- 


CETAC vdu and keyboard 


visor’s position while the system is in operation. 
They can be located down to equipment level, 
module level, and, in some cases to integrated 
circuit level. 

The CETAC system is available in three ver- 
sions to suit special needs. They are: CETAC-F 
for frigates, CETAC-C for corvettes and 
CETAC-L for large patrol craft. 

The system was introduced in February 1979. 


Manufacturer: Redifon Telecommunications, 
London SW18. 


grated system with the benefit of common 
design characteristics which simplify operator 
training and familiarisation, signals procedure, 
supply of equipment and ancillaries and 
maintenance. 

At the heart of all Clansman sets is a digital 
frequency synthesizer which, in the UK/PRC- 
350 vhf manpack set occupies only 72 cubic 
centimetres and provides any one of 840 chan- 
nels. 

Each set of the Clansman range can form the 
basis of a communication network in its own 
right. At the same time the sets have been 
designed so that they are interoperable. Vhf sets 
work as a sub-family in the 30 to 75 to 975 MHz 
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(10) 
(11) 
(12) 
(13) 
(14) 
(15) 
(16) 


and (2) VRC-353 vehicle radio sets 

and (4) TURF radio-frequency tuning 
units 

|B2 two-set interconnecting box 

CB2 two-set crew box, with headset 
CBF commander's fixed box, with inde- 
pendent pressel 

CBU commander's personal unit, with 
headset 

CB2 two-set crew box, with headset 
DBS driver's set selector box 

RBuJ rotary base junction 

DB driver's box, with headset 

TT tank telephone 

RJB radio juntion box 

and (17) ARFAT automatic tuning 
attenuator box 


Typical Clansman installation comprising two 
radio sets and appropriate radio control har- 
ness, as fitted in a Chieftain tank. The system 
can be modified to suit requirements 


Key B 


(1) 


(20) 
(21) 


(22) 


(24) 


and (2) VRC-353 vehicle radio sets A and 
B 

PRC-351/352 vehicle radio set C 

(5) and (6) TURF radio-frequency tuning 
units 

IB3 three-set interconnecting box 

CB3 three-set crew box (for operator, to 
sets A, B and C), with headset 

DCCU de charging unit 

IBRA harness adapter interconnecting 
box 

CB2 two-set crew box (for driver, tosets A 
and B), with headset 

CBF commander's fixed box, with inde- 
pendent pressel 

CPU commander's personal unit 

ALS audio-frequency amplifier/ 
loudspeaker 

(16), (17) and (18) LS loudspeakers 
CB2 two-set crew box (to sets A and C), 
with headset 

CB2 two-set crew box (to sets A and B), 
with headset and handset 

CB3 three-set crew box (for commander, 
vehicle stationary, tosets A, Band C), with 
headset 

and (23) ARFAT automatic tuning 
attenuator box 

Initiator box 


A more complex Clansman installation using 
three radio sets, a radio control harness and 
various items of ancillary equipment. The instal- 
lation is typical of an FV 432 armoured fighting 
vehicle used as a command post 
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frequency range, hf sets in the 1 to 5 to 30 MHz 
range and the uhf set in the 225 to 399.5MHz 
range. 

Vhf sets use 25kHz channel spacing which 
doubles the number of tuning points in the band. 
The UK/VRC-353 vehicle-borne set however 
operates at 50kHz channel spacing as well 
which ensures that it is interoperable with exist- 
ing British and NATO equipment. With the 
exception of the UK/PRC-349 and UK/PRC-350, 
automatic re-broadcast is available on all 
Clansman vhf sets. (This is achieved by the 
receiver set recognising a sub-audio tone from 
the transmitting Clansman set. Non-Clansman 
sets can intercommunicate in the normal way by 
switching out this facility). They will not, however 
operate the automatic re-broadcast system 
which gives a certain amount of protection from 
unwanted interfering signals to a Clansman vhf 
re-broadcast net. A comprehensive range of 
antennas has also been developed which can 
be used by all vhf sets. 

Hf sets operate in the ssb voice mode but am 
dsb is also provided to ensure that it is interop- 
erable with existing equipments. All three sets 
can be set up accurately by the operator on any 
frequency in the hf band at 100Hz intervals. An 
rtt adapter is provided to allow the radios to use 
rtt where needed. A narrow-band morse facility, 
which has been found so useful for long-range 
patrol work, is also built into the hf sets. 

The uhf set is a lightweight manpack for 
ground-to-air communicators. Itis interoperable 
with existing airborne equipment in this band 
and works on 50kHz channel spacing. 

All the vehicular sets can be used together in 
the same vehicle with the minimum amount of 
mutual interference, a major problem arising 
from multiple radio set installations. Freedom 
from such interference is known as _ elec- 
tromagnetic compatibility (emc). The emc prob- 
lem is aggravated by the congested frequency 
band resulting from the large numbers of elec- 
tronic equipments now in use and from the 
proximity within which they often have to oper- 
ate. In the Clansman range careful attention has 
been paid to emc to suppress broadband noise, 
harmonics and other spurious effects from both 
transmitters and receivers. 

Sets can either be used by themselves in 
vehicles or they can be used with the newly 
designed Clansman harness which gives addi- 
tional facilities to both single and multi-set instal- 
lations. Particular attention has been given to the 
ability to cope with variations in vehicle supply 
voltage and transients. The control harness 
consists of a system of control and junction 
boxes which permits control of two or three radio 
sets from various positions in the vehicle. It also 
provides intercommunication between these 
positions, re-broadcast facilities between any 
two sets and remote-control facilities up to 3km, 
using lightweight army signalling cable (D10), 
and up to 5km using two leads of CT10 cable. 

The Clansman UK/PRC-320, -344, -351 and 
-352 manpack radios may also be used as 
vehicle stations in a clip-in role. An installation kit 
is employed, together with the radio, to make 
use of the vehicle antenna and batteries and to 
provide suitable fixings. 

Micro-miniaturisation has been used 
throughout Clansman and special integrated 
circuits have been developed, wherever neces- 
sary, to reduce the size, weight and power 
consumption of the sets. 

A range of Clansman test gear, including a 
tape-sequential automatic tester, has been 
developed and produced thus ensuring 
minimum maintenance load in the field. A field 


repair test kit is available from the appropriate — 


radio set manufacturer to diagnose testing and 
alignment of sub-units and plug-in modules of 
the radio and to assist in fault-finding down to 
sub-unit level. 

Special tools and fixtures to facilitate rf circuit 
alignment and mechanical assembly are 
included. 

Details of performance of sets within the 
Clansman range are given in the equipment 
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section. All the radios within the Clansman range 
are designed to meet the general requirements 
of DEF133 L3 (ground equipment, exposed and 
immersible unpackaged). These requirements 
and existing NATO specifications are met by all 


the equipments in the range and, in many 
instances, are even exceeded. Large numbers 
of Clansman sets have been delivered to the 
MoD and the system is currently being brought 
into operation. 
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OPERATIONAL SPECIFICATION 4 ; ; 5 4 

DEF133, TableL3 defines the useofequipments = - F 7 hed 
in pan-climatic conditions, both for vehicle | & x & 
mounted and manpack stations. Themostsignif- ; 
icant requirements are that the equipment must 
be capable of: operation and storage between 
—40 and +55°C (ambient) plus the effects of 
solar radiation (1130W/mé? for 6h); water immer- 
sion to a depth of 1.5m; operation and storage at 
an altitude of 2500m (DEF defines requirement 
in terms of pressure); transportation at an 
altitude of 7250m DEF133 defines requirement 
in terms of pressure); tropical exposure (84 days 
at 95% relative humidity, temperature cycling 
from 20 to 35°C); operation and storage in heavy 
driving rain, salt spray, high wind, driving dust 
and driving snow; meeting the corrosive effects 
of acid and alkaline spray and to be unaffected 
by severe contamination by fuel oils, hydraulic 
oils and lubricating fluids, meeting operational 
conditions in wheeled and tracked land vehi- 
cles, travelling on surfaced and unsurfaced 
roads and open country, and transport by land, 
sea and air; and meeting operational shocks in 
armoured fighting vehicles due to the impact of 
non-penetrating shells on the vehicle armour 
and delivery by normal parachute techniques. 


Manufacturers 

VHF MANPACK SETS UK/PRC-349, UK/PRC-350, UK/PRC-351, 
UK/PRC-352, AND VHF TUAAM 

Racal-Tacticom Limited, Reading, Berkshire. 
VHF VEHICLE SET UK/VRC-353 

Marconi Space and Defence Systems Limited, 
Portsmouth, Hampshire. 

HF MANPACK SET UK/PRC-320 FREQUENCY SYNTHESIZER 
CONTROL UNITS VHF ANTENNAS 

Plessey Company Limited, Ilford, Essex. 

HF VEHICLE SETS UK/VRC-321 AND UK/VRC-322 ADAPTER 
TELEGRAPH RADIO 

MEL Equipment Company Limited, Crawley, 
Sussex. 

AUDIO ANCILLARIES AND TEST SET 

S G Brown Communications Limited, Watford, 
Hertfordshire. UK/PRC-349 radio 
AUDIO ANCILLARIES 

Racal-Amplivox Communications Limited, 
Wembley, Middlesex. 

HANDSETS GP, AND TANK TELEPHONE REMOTE 
Standard Telephones and Cables Limited, Har- 
low, Essex. 

CLANSMAN HARNESS 

Royal Ordnance Factory, Blackburn, Lanca- 
shire. 

CLANSMAN FIELD TEST CONSOLE 

Marconi Space and Defence Systems Limited, 
Dunfermline, Fife. 

CLANSMAN MANUALLY OPERATED TEST INTERFACE 
Gresham Lion Group Limited, Feltham, Mid- 
dlesex. 

CLANSMAN HARNESS TEST, SYSTEMS 

Evershed and Vignoles Limited, London W4 
5H. 

CONDITIONS TEST SET 

Wayne Kerr Company Limited, Bognor Regis, 
Sussex. 


Dual UK/VRC-353 radio 
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Radios 
Frequency Rf Typical 
Manpacks (MHz) power Transmission ranges Replaces Contractor 
(km) 
3W, voice (ssb am) 50 A13, A14 
UK/PRC-320 2-30 30W Cw 300 (sky) A510, HF156 PLESSEY 
WS62 
UK/PRC-349 37-46.975 250 mW voice (fm) 1 new item RACAL-TACTICOM 
UK/PRC-350 36-56.975 2W voice (fm) 5 A40 RACAL-TACTICOM 
voice (fm) A41, A42 
UK/PRC-351 4W digital data 8 B47, B48 
30-75.975 RACAL-TACTICOM 
UK/PRC-352 20W voice (fm) 16 A41, A42 
digital data B47, B48 
160 ground- A43 
UK/PRC-344 225-399.5 2W voice (am) to-air (9000 high) PLESSEY 
16 ground-to- 
ground (line-of-sight) 
Vehicle 
voice (ssb, am) C11/R210, 
UK/VRC-321 1.5-30 40W CW 50 C13, MEL 
rtt (fsk) 300+(sky) C14 
voice (ssb, am) 80 C11/R210, 
UK/VRC-322 1.5-30 300W CW 300+ (sky) C15, MEL 
rtt (fsk) D11/R230 
D13/R234 
0.1W, 1W voice (fm), rtt C42, C45 
UK/VRC-353 30-75.975 facsimile 32+ MSDS 
15W, 50W digital data B47, B48 
Notes 
UK/PRC-352 comprises UK/RT-351 with clip on 
amplifier to give higher powered version 
UK/PRC-322 comprises UK/RT-321 with amp- 
lifier to give a higher powered version 
Digital data, rtt (fsk) and facsimile require sepa- 
rate applique units 
UK/VRC-321 and -322 have virtually eliminated 
gap between extreme ground and minimum 
skywave ranges 
Teleprinter accessories 
Type Frequencies Modes Replaces Contractor Speeds 
Adapter Wide shift (space) 2.425kHz Teleprinter 
Telegraph (mark) 1.575kHz (simplex/duplex) 
Radio Reperforate RTA1 MEL Teleprinter: up to 110bd 
ATR Narrow shift (space) 2.8475kHz or Diversity Data: up to 750bps 
(BA1012) 467.5Hz 2-Channel 
(mark) 2.7625kHz or 
382.5 Hz 


Vhf-antennas 
and tuning units 


Type Frequency Contractor 
(MHz) 
Tuner Unit Automatic Antenna 30-76 RACAL-TACTICOM 
matching with metric antenna sections 
Elevated Omni-directional Broad-band Antenna 30-76 PLESSEY 
Long-Wire Directional inverted Vee 30-76 PLESSEY 
Vhf Ground Spike and Elevated Ground Spike 30-76 PLESSEY 
Ground Mounted Monopole (GMM) 30-76 PLESSEY 


Special-to-system 
test equipment 


Type Contractor 


Clansman Field Test Console MSDS 
Clansman Manually Operated 


Test Interface Gresham Lion 
Harness Test Sets Evershed and 
Vignoles 


Audio Accessories Test Set S G Brown 
Condition Test Set Wayne-Kerr 
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UK/IVRC-322 installed in a Land-Rover 


UNITED STATES OF AMERICA 


Single Channel Ground and 
Airborne Radio System 
(SINCGARS V) 


SINCGARS V (Single Channel Ground and Air- 
borne Radio System VHF), currently in its 
development phase, is a programme designed 
to produce a family of lightweight combat radios 
for infantry, fighting vehicles and aircraft which 
will provide a great security against surveillance 
and jamming. The SINCGARS V_ family will 
eventually replace the AN/VRC-12 range, the 
AN/PRC-77 and the AN/ARC-114 radios. 

Development of a radio of this type can be 
traced back to 1971 when the US Army con- 
tracted with Cincinnati Electronics (then part of 
Avco) and RCA to produce the AN/URC-78. 
Although this radio never went into production, 
its development advanced the technology of 
frequency hopping on which SINCGARS is to be 
based. 

The SINCGARS project office was estab- 
lished in 1975 and subsequently 36 companies 
were invited to tender, including a number of 
joint US/UK teams established as a result of a 
Memorandum of Understanding between the 
two governments. 

Contracts were placed early in 1978. 
Development of a slow hop system, understood 
to be of the order of 80 to 100 changes per 
second, went to Cincinnati Electronics with 
Marconi Space and Defence as a major sub- 
contractor. A parallel contract for slow hop 
development was awarded to ITT. 

The contract for the fast hop system, which 
could involve thousands of changes a second, 
was awarded to Collins in association with 
Plessey. 

The development phase is scheduled at 40 
months after which an intensive evaluation will 
take place. It has been predicted that about 
200000 SINCGARS units will be procured, 
although if it succeeds it is designed to replace 
more than this number of sets. There is also 
expected to be a substantial market outside the 
US when the sets become available in 1984. 

A number of the unsuccessful bidders in the 
SINCGARS programme are known to be 
developing and financing their own frequency 
hopping radios. One of them, Racal, estimates 
that it will have such an equipment to be known 
as Jaguar, available for full production at least 
two years before the SINCGARS radios have 
reached that phase. 

The SINCGARS radios will make extensive 
use Of Isi circuitry, including micro-processors, ITT development model SINCGARS 
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with great interchangeability between modules 
of all radios in the series. A key element in the 
radios, the frequency synthesizer, will use many 
new techniques to generate the required fre- 
quencies while, at the same time, providing 
facilities to enable the sets to operate with 
conventional radios. Another noticeable feature 
will be fewer manual controls on the final sets, a 
micro-processor taking over many of these 
functions. Full remote-control will be possible 
from several kilometres. 


TECHNICAL SPECIFICATION 
Frequency coverage: 30-88 MHz 
Emission: fm 

Channel spacing: 25kHz 
Channels: 2320 

Digital data rate: 16kbits 
Comsec: Vandal/Vinson 

Power output adjustable 
(manpack) 5W 
(airborne/vehicular) 5/60W 


Programme participants 

SLOW HOP 

Cincinnati Electronics Corporation, Cincinnati, 
Ohio, with Marconi Space and Defence Systems 
Limited, Stanmore, Middlesex. 

ITT Corporation, Fort Wayne, Indiana. 

FAST HOP : 

Rockwell International, Collins Telecommunica- 
tions Products Division, Cedar Rapids, lowa, 


Tri-Tac Digital 
Telecommunications Programme 


In 1971 the Department of Defence established 
the Joint Tactical Communication Office (Tri- 
Tac) to design and implement a tri-service 
tactical Communication system which would 
make efficient use of the existing analog inven- 
tory, establish common standards for the emerg- 
ing digital communications and utilise the 
rapidly improving digital technology. 

Tri-Tac evolved a system and specified 
equipment, keeping in mind the analog-to- 
digital transition. Equipment includes a family of 
communication switches, digital tropo, digital 
facsimile, multiplexers, and technical control 
facilities. 

Tri-Tac will evolve a step-by-step transition 
from manual analog to all digital automatic 
systems, the two systems operating together 
until the complete phase-out of analog equip- 
ment in 1992. 

The system is designed to be operable bet- 
ween services and to be compatible with DCS 
and Allied tactical and strategic communication 
systems such as the NATO Integrated Com- 
munication System (NICS). 

First production is planned to begin in 
November 1979. The switches, the AN/TTC-39 
circuit switch and the AN/TTC-39 message 
switch, designed by GTE-Sylvania, are undergo- 
ing tests at the DoD establishment in Arizona. 
The digital multiplexer, under development by 
Raytheon, was at the contractor test phase at the 
end of 1978. The Technical Communication 
Control Facility (TCCF), being developed by 
Martin Marietta, was scheduled for delivery in 
May 1979. A digital non-secure voice terminal, 
TA-954, has been developed by EC! for use by 
the US Air Force; two small switches, TTC-42 
(150 line) and SP3865 (30 line), by ITT; a digital 
troposcatter terminal, TRC-170, by Raytheon; 
and a narrow-band voice terminal under 
development by ITT and TI. Other contractors 
include Litton, Delcon Electronics, Collins, 
Communications Satellite Corporation and 
Magnavox. 

Responsibility for the various systems and 
equipment is as follows: US Air Force: Digital 
tropo, TCCF, digital non-secure voice terminal, 
data adapter, and modular record traffic termi- 
nal. 

US Navy: Digital facsimile, uhf satellite 
modem, narrow-band voice terminal, network 
access switch, control and management sys- 
tems and link adapter. 
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Collins development model SINCGARS transceiver 


with Plessey Avionics and Communications 
Limited, Ilford, Essex. 
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Tri-Tac systems diagram 


US Army: AN/TCC-39, mobile subscriber 
access system, shf satellite modem and group 
multiplexer. 

US Marine Corp: Unit level message and circuit 
switches. 

The heart of the multi-nodal system is the 
AN/TTC-39 family of switches. The AN/TTC-39 
programme provides for a family of cCommunica- 
tion switches which play a major role in the 
Tri-Service Tactical (Tri-Tac) Communication 
System. This family consists of two types of 
switch, circuit and message, which perform 
different but complementary functions. The cir- 
cuit switch handles analog and digital voice, as 
well as data communication, whereas the mes- 
sage switch handles data exclusively. Together, 
the switches will provide automatic switching 
service for voice traffic and store-and-forward 
service for data traffic in an integrated fashion, 
with the means available for switching message 
traffic into a circuit-switched network. 

The AN/TTC-39 switches are hybrid, modular, 
transportable, tactical automatic switching 
equipments. They use micro-electronic compo- 
nents and design techniques for minimum size, 
weight, and power consumption, and are 
stored-program controlled. The switch equip- 
ment modules are mounted in S-280 shelters for 


high mobility, or the modules can be demounted 
and placed in fixed-plant or van-mounted con- 
figurations. The switches can be used in 
strategic, as well as tactical, applications. 
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Switching 

AN/TTC-39 

AN/TTC-42 

SB-3865 

SB-3614 

Control 

Tactical communications 

Control facilities (USAF) 

Access 

Digital facsimile (USN) 

Data adapter (USAF) 

Modular record traffic terminal (USAF) 
Mobile subscriber (USA) 

Digital group multiplexers (USA) 
Digital non-secure voice terminal (USAF) 
Advanced narrow-band digital voice terminal 
(NSA) 

Transmission 

Tropo (USAF) 

Short-range wide-band radio (USAF) 
Uhf satellite modem (USN) 

Shf satellite modem (USA) 


Integrated Nuclear 
Communications Assessment 
(INCA) 


INCA involves the assessment of vif, If, hf and 
vhf/uhf radio links for the nca to European 


Minuteman Weapon System 
Ground Electronic System 


In 1962 GTE Sylvania won the competition for an 
Air Force award for the development of the 
ground electronics system for the Minuteman 
WS-133B weapon system. Under the initial 
award, Sylvania designed, developed and 
manufactured the command, control and com- 
munications system which included the mes- 
sage processing and status authentication sys- 
tems, cable communication system and inde- 
pendent and redundant radio system and the 
primary, standby, and uninterruptable power 
systems. In addition to providing the operational 
equipment for the 200 launch facilities and 20 
launch control facilities and its supporting 
maintenance equipment, Sylvania installed 
1300 miles (2000 km) of buried cables intercon- 
necting the facilities and a buried mf antenna at 
each facility. 

The primary functions of the ges are com- 
mand generation, including launch and inhibit 


Seafarer Extremely Low Frequency 
Communication Programme 


Seafarer, which evolved from the original San- 
guine extremely low frequency (elf) system, is a 
programme aimed at providing world-wide 
communication from the USA to 40 or so Polaris 
submarines. The concept goes back to 1958 
when it was first realised that an elf signal would 
travel vast distances, as well as penetrate sea 
water to considerable depths. Since then vari- 
ous research programmes have continued in 
the USA and although several US companies 


Tacamo Naval Communications 
System 


The Tacamo system is an airborne broadcast 
and relay system interfacing with the nuclear 
submarine ballistic missile fleet. Its primary role 
is to receive messages and to relay them via 
very low frequency radio to the submarine fleet. 
It will complement the Seafarer system to assure 
that the submarine fleet receives all instructions. 

Tacamo is a basic C-130 aircraft modified for 
airborne communication. The primary equip- 
ment groups are a communications central, 
transmitter/receiver group, vif power amplifier 
group and vif trailing wire antenna group. 
Development goes back a number of years and 
began with Tacamo | which involved an antenna 
study, Tacamo || covered the development and 
introduction of the AN/USC-5 communications 


Joint Tactical Information Distribu- 
tion Systems JTIDS 


Due to be introduced in the early 1980s, JTIDS is 
a high-capacity, spread spectrum/time division 
multiple access information distribution system 
which will provide integrated communication, 
navigation and identification capabilities. It is 
being developed for all four US services and will 
provide secure, flexible and jam-resistant real- 
time information transfer among dispersed and 
mobile units. 

The system is being developed to enable 
all participants to be interconnected simultane- 
ously. By direct interface of air defence surveil- 
lance and control systems with airborne and 
ground-based weapon systems, the co- 
ordination of resources can be accomplished 


USA/RADIO SYSTEMS 


theatre, and within the European theatre; for 
benign, as well as nuclear and ecm stressed 
conditions. In addition the APACHE machine 
data base of nca to theatre and intra-theatre 
links and nodes has been converted to operate 


launch, transmission of commands through 
secure data links by cable and/or radio; automa- 
tic status generation and display to assess 
operational readiness; and automatic proces- 
sing and display of maintenance status informa- 
tion. 

GTE Sylvania has had 31 individual contracts 
associated with this development and deploy- 
ment. Throughout this programme analysis, 
design and field testing have been carried out in 
the areas of positive control to prevent unauthor- 
ised and inadvertent launch; in failure mode 
analysis to prevent faulty launch; and in Comsec 
and security systems to prevent compromise 
and interdiction. The WS-133B system is being 
updated currently to incorporate remote rapid 
retargeting and hardness upgrade. The remote 
rapid retargeting capability allows targets to be 
changed from the launch control facility eliminat- 
ing the need to dispatch targeting teams to each 
launch facility to change targets. The hardness 
upgrade programme involves redesign and/or 
modifications of hardware to withstand nuclear 
radiation, emp and shock and vibration envi- 


have been involved the main Seafarer contrac- 
tor is now GTE Sylvania. 

At the frequencies at which Seafarer will 
operate (40 to 80Hz) a grid of antennas is 
required buried some four to six feet (1.2 to 1.8 
metres) below the surface and some three to 
eight transmitter sites in normal structures. 
Some 1200 miles (1900km) of antenna lines will 
be required for the final installation occupying 
an area of some 4000 square miles (10 000sq 
km). 

The most favourable site for the installation of 
the system is in Northern Michigan where the 
rock formations in the Laurentian Shield would 


set with the follow-on Tacamo III and IV which 
included the development of the AN/USC-13 
airborne vif transmitter/receiver and the AN/ 
USC-14 communications central. 

Improvements have been initiated under 
programmes to upgrade the communications 
equipment and the Tacamo aircraft. In January 
1979 Collins was awarded an $11.7 million 
contract to update the communications systems 
in four Tacamo C-130 aircraft and integrate 
equipment it has provided under other Air Force 
and Navy contracts. This is in addition to an 
earlier contract for the update of three aircraft 
and one trainer. 

The modification is part of the Tacamo 
Improvement Phase II (TIP Il) Production Prog- 
ramme begun in 1978. Under the TIP II Prog- 
ramme Rockwell will add Air Force Satellite 
Communications terminals, Fleet Satellite 
Communications terminals and improved auto- 


more effectively. 

The JTIDS concept has evolved from a 
number of early US programmes such as the 
Navy's Integrated Tactical Navigation System 
which developed a tdma system to provide 
relative position determination, and the Navy's 
Integrated Tactical Air Control System which 


“used common equipment for communication 


and navigation and was able to transmit secure, 
jam-protected digital information. Work from the 
Air Force Seek Bus secure, jam-protected digi- 
tal information distribution system is also being 
drawn on to develop this new single information 
distribution, JTIDS. 

It will provide tactical commanders with stan- 
dardised interoperable systems to enable all 
members of the tactical community to be inter- 
connected in any radio data link permitting 
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for INCA. The programme also includes analysis 
of Atlantic, Mediterranean and English Channel 
submarine cables, and an HEMP analysis for 
satellite earth stations, as well as for Red Force 
C3 assessments. Further details are classified. 


ronment. The most recent programme is for a 
lithium battery power source to replace lead 
acid batteries in the missile launch facility. 

The equipment installed at 237 Minuteman 
sites includes mf radio transmitting and receiv- 
ing equipment, message processing equip- 
ment, primary and emergency power subsys- 
tems and maintenance ground equipment. Bet- 
ween August 1962 and July 1975 1900 racks, 
consisting of 9200 drawers, including 117 614 
pc cards were delivered to nine Air Force 
locations. Between July 1976 and February 
1978 an additional 233 racks, consisting of 904 
drawers, including 8793 pc cards were deli- 
vered under contracts for financial years 1975 
and 1976. 

During the Minuteman programme about $40 
million of the design, development and produc- 
tion work was, and is being done by major 
subcontractors under GTE Sylvania manage- 
ment. These include RCA, Tracor, Litton, Phelps 
Dodge, Allis Chalmers, Bogue Electric, Clary 
Corp and others. 


greatly enhance propagation. 

A site in Wisconsin is being used to test the 
system's reliability and in March 1977 GTE 
Sylvania received additional funding to develop 
prototypes of the antenna, transmitter and mes- 
sage control systems. The company is also 
conducting studies to refine the shipboard 
receiver which was successfully tested in an 
operational environment in the Mediterranean in 
1976. Some $20 million has been appropriated 
for development in 1978 but the full go-ahead for 
the programme is likely to be delayed as a result 
of a considerable environmental lobby in the 
USA. 


matic message processing capability to the 
existing systems. 

State-of-the-art communications and avionics 
equipment will also be installed to replace 
equipment that in some cases has been in 
operation for over 10 years. : 

Rockwell has already modified one Tacamo 
system to the TIP II level, with installation of the 
system completed in June 1979. This produc- 
tion effort will continue through the completion of 
the additional seven TIP II systems scheduled in 
1981. 

Approximately 150 Rockwell employees are 
assigned to the Tacamo TIP II Programme at the 
division’s Richardson and Dallas facilities in 
Texas. 


Manufacturer: Rockwell International Collins 
Telecommunications Products Division, Cedar 
Rapids, lowa. 


jam-resistant crypto-secure communications. 
Under asecond phase of the JTIDS programme, 
in which ITT is main contractor, precise tacan 
navigation, relative navigation and identification 
will be provided. 

There will be a number of terminals which will 
be progressively introduced. The three iden- 
tified to date include a Class 1 terminal for large 
platforms such as the E-3A AWACS aircraft and 
NTDS-carrying ships of the Navy. Command 
and control centres will use an adaptable sur- 
face interface terminal together with the Class 1 
terminal. 

Class 2 terminals will be designed for smaller 
platforms such as fighter aircraft, with a Class 3 
terminal, the smallest of all, for use in manpack 
versions and very small vehicles such as mis- 
siles. 
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One version of the Class 1 terminal, desig- 
nated AN/ARC-181 has been developed by 
Hughes and tested on E-3A aircraft (see entry 
under AN/ARC-181 TDMA Terminal). Hughes 
has also developed the Hughes Improved Ter- 
minal (HIT) for use in aircraft and other com- 
mand and control functions (see separate 
entry). 

Among the Class 2 terminals is the AN/ARQ- 
40 developed by Singer's Kearfott Division. This 
has been delivered to the US Air Force and Navy 
for testing. ITT has also developed and built a 
tactical command terminal, AN/USQ-72. 


JTIDS phase two distributed time division multi- 
ple access tactical terminal equipment from ITT. 
The communication-navigation-identification 
processor is on the left, the receiver on the right. 


Royal Netherlands Air Force 
Automatic Switching 


Communications Network 


The Automatic Switched Communications Net- 
work (ASCON) of the Royal Netherlands Air 
Force is an integrated switched pcm digital 
voice network. With the addition of the Royal 
Netherlands Army in Phase II, the fully opera- 
tional ASCON system will incorporate ten switch- 
ing nodes. Each switch node uses computer- 
controlled digital tandem switches (dts), with a 
capacity of up to 1536 pcm voice channels per 
switch. Each switch is independently synchron- 
ized toa common network frequency. Transmis- 
sion between switching nodes and to-selected 
access points is provided by digital 2-and 
8-GHz microwave radios which connect directly 
to the digital switches without per-channel mul- 
tiplex equipment. In this manner the network 
provides end-to-end digital voice transmission 
to all points served by digital transmission 
facilities. As initially configured, the total network 
serves approximately 8200 voice subscribers 
and 170 data subscribers and will grow to more 
than 10 000 voice subscribers when Phase II is 
complete. 

The network is configured in the form of an 
augmented cube to provide alternate routes 
between any two military units connected to the 
system. Nodal software responds to failure of 
nodes or transmission links to ensure continu- 
ous service by switching to alternate routeing. 
The combination of link redundancy and alter- 
nate routeing simplifies the switch nodes while 
still maintaining the necessary levels of system 
reliability. 

A supervisory and control system indepen- 
dent of the switching node control processors 
provides visibility of the status of key network 
elements. There is a manual control that can 
override the automatic control functions of the 
node control processors. A fault monitor sub- 
system that is independent of the voice switch 
monitors equipment status and reports to the 
master microwave stations. Certain discrete 
controls are also provided at the nodal sites. The 
supervisory system has an administrative data 
sub-system that gathers traffic data and statis- 
tics. 

The network nodal switches are designed to 
interface directly with the 24-channel pcm car- 
rier multiplex format used in the microwave 
equipment. The switching system is modular 
with one module serving 24 voice channels. The 
design permits orderly growth from 1 to 64 
modules handling from 24 to 1536 voice circuits, 
including a number of channels used for system 
control. The array of modules forms a single 
digital switching network that operates as a 
non-blocking time-space-time switch. 

Voice frequency circuits connect through 
24-channel pcm carrier multiplex equipment at 
both the microwave access sites and nodal sites 
serving cable subscribers. This equipment con- 
verts the analog voice subscriber or digital data 
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Computer-controlled digital tandem switch of type used in ASCON system 
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ASCON system configuration 


traffic to pcm. The signal is not converted to 
analog form again until it reaches the called 
subscriber's pcm channel bank unit. 

The ASCON system employs microwave links 
for the inter-nodal connections and many of the 
principal access links. Pom channel bank units 
provide analog-to-digital conversion at the ter- 
mination site for those access links using leased 
analog circuits. The ASCON microwave inter- 


Ground Launch Cruise Missile 
Communications Sub-system 


GTE Sylvania is developing a command and 
contro! electronic sub-system for the US Air 
Force’s Ground Launch Cruise Missile (GLCM). 
It calls for the design and development of a 
sub-system that will enable military comman- 
ders to monitor and control the missile prior to 
launch, functioning in both hostile and non- 
hostile environments. The project is scheduled 
for completion in early 1982. 

This communication sub-system will also 
integrate into the US/NATO and non-European 
C$ strictures without requiring change and will 
also function in nuclear hostilities. It contains six 
command and control radio systems, to which 
are added the vhf mobile vehicular voice radio 
for flight and base liaison while in motion and a 
wireline interface for C? hookup. The six radio 
systems are: uhf satcom, uhf los, vhf los, hf, and 
VIE/If. 

The communications sub-system equipment 
inside the launch control centre comprises six 
radio systems served by a communications 
interface unit, console controls, and a back-up 
teleprinter, and message-processing software. 

Some of the salient features of the proposed 
design are: operation from global power 
sources (47 to 440-Hz), radio controls with 
flexible, single remote head for all equipment, 
custom-designed and optimised bite for this 
operational environment, provision of space, 
power, and cooling for growth, anti-jam com- 
munications available over vif link and aftsat- 
com, the use of collinear vhf/uhf antennas minim- 
ise inter-band coupling, and rapid set-up and 
stand-down time with transporter outriggers and 
hinged antennas. 

The provision of the SB-3614TT, switchboard, 
power, antenna configuration, software, com- 
munications control, switching, audio intercom 
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nodal and access links provide digital transmis- 
sion of voice and data interfacing directly with 
the 24-channel pcm carrier multiplex format (T-1 
carrier, CCITT Recommandation G.733). A time 
division digital multiplexer combines up to four 
T-1 lines into a composite data signal for con- 
nection to the microwave radio. This multiplex 
provides 3-level partial response modulation for 
the radio equipment. 
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The first phase of the $10 million ASCON 
network was completed in May 1978, with the 
second phase for two additional switching 
nodes and 25 microwave hops due for comple- 
tion in January 1980. 


Manufacturer: Rockwell International, Collins 
Telecommunications Products Division, Cedar 
Rapids, lowa. 
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GLCM C3 Model which poses the worst situation which might be met 


elements and overall sub-system management 
will be the responsibility of GTE Sylvania with 
likely contributions from Magnavox, Rockwell 
and Westinghouse (radios); Chu Associates, 
Shakespere, Electrospace and Rockwell 


(antennas); and Linkabit, Rockwell, Westing- 
house and Data Products (modems). 


Manufacturer: GTE Sylvania, 77 A Street, 
Needham Heights, Massachusetts. 
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RITA Automatic Integrated 
Transmission Network 


A team of the Section d’Etudes et Fabrications 
des Telecommunications (SEFT) has been work- 
ing since 1960 within the Direction Technique 
des Armements Terrestres (DTAT) to design, 
develop and produce, for operation between 
1978 and 2000, the transmission network for the 
Command of the Tactical Forces. The transmis- 
sion network, known as RITA, is a meshed 
network consisting of electronic automatic 
switches located on the high points of the area to 
be served, and interconnected by radio links. 

The mobile and self-contained nodal centre is 
used by the command to carry out meshing. 

The mesh is approximately 40km long, the 
highway has 24 channels, (including one sync- 
hronization channel and one signalling chan- 
nel), and the subscriber is connected by con- 
centrators connected to the switching centre 
through a cable or radio link. Mobile subscribers 
are connected through radio integration sys- 
tems connected to the nodal centres. 

Call-diffusion routeing, which has been widely 
tested on the experimental network ensures 
rapid localisation of the subscribers without 
knowing their position within the network and 
permits the use of a fixed directory number to 
connect mobile subscribers to the network 
automatically. RITA is a quasi-synchronous 
network with high stability (1079) local clocks. 

As an integrated network, synchronization, 
signalling and data transmission are processed 
by pulse code modulation on the various high- 
ways; time-division multiplexing is employed. 
Digital data transmission ensures quality com- 
munication and suitability for encryption. 

The sampling frequency is 8000 Hz, there are 
64 encoding levels, the single channel capacity 
is 48 kilobits per second, and the single highway 
capacity is 1152 kilobits per second. 

The subscribers are connected to the network 
through concentrators which also perform the 
analog channel digitalising and the multiplexing 
functions. 46 analog subscribers and four high- 
speed digital subscribers can be connected. 
The concentration ratio is close to 2. 

The network employs automatic space and 
time switches with stored logic. The switches are 
controlled by 15M/125 computers. 

Its capacity is 6 highways and 22 channels, 
which may be extended to 12 highways. A 
maximum of eight concentrators can be con- 
nected and permissible traffic level is six calls 
per second and 12 simultaneous diallings. The 
directory number is fixed, 7 digits are set, and 
less than 1 second is required for connection. 
There are four levels of priority 
P2: subscribers with precedence, with pre- 
emption 
P1: subscribers with precedence, without pre- 
emption 
N: regular subscribers 
R: subscribers with traffice limited by a decision 
of the command 

Facilities include automatic inscription, auto- 
matic inscription transfer, absent subscribers, 
caller's identification, subscriber's localisation, 
and alert broadcast. Other functions (priorities, 
facilities, etc) can be obtained through approp- 
riate software modifications. 


Subscriber's Telephone Set 

This is connected to the concentrators by dis- 
tribution boxes. 

Type: 4 wires 

Presentation: folding set 
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Physical aspect: compact 

Energisation: by folding set 

Dialling: by keyboard, using cyclic channels 
resistant to interferences. 


Manual Switchboard 

This connects to the concentrators through four 
grouped lines and permits access to the RITA 
system for subscribers equipped with two-wire 
local-battery (BL) telephone sets, subscribers 
connected to BL networks, and subscribers 
connected to central-battery (BC) networks. 


NATO-RITA and RITTER-RITA 
Interface 

This provides automatic access to the RITA 
system for subscribers connected to NATO 
networks or to the French Army RITTER network 
and allows transit communications in the RITA 
system between two allied networks (NATO 
Standard AC-225). 


Data Transmission 
(using modems connected to the concentrator 
analog lines) up to 2400bps. 


A. Full mobile and high 
density radio covering 
B. Reliable and 
extended covering 

C. Flexible, 
homogeneous and 
multi-purpose covering 


(on a digital line by using the capacity of a 
multiplex channel) up to 48kbps 


Transmission by cable 
1152 kbps highway (using quad cable) 


Maximum distance 
(without regenerative repeater) 1200m 
(with regenerative repeater) 6(000m 


Combinations of 4 transmission equipment 
units 

switchboard-cable equipment intended for 6 
highways 

concentrator-cable equipment 

radio link-cable equipment 

remotely energised regenerative repeater 


Radio links 
These ensure the network meshing, the connec- 
tion of the units to the nodal centres, and the 
down-the-hill links. Modular design provides 
flexibility and wide choice of frequency ranges 
and reduces maintenance. 

They can be operated by personnel with little 
training. Each radio link includes a general 


components unit and a dedicated high fre- 
quency unit for each range. 


Ranges 

225-400 MHz (1392 rf channels, 15W) 
400-960 MHz (4472 rf channels, 10/5W) 
1350-2700 MHz (10 792 rf channels, 2.5/1.5W) 
Frequency modulation 

Capacity: 24 tdm channels, or 12-120fdm 
channels, depending on the frequency range 
Service channel: 0.3-2.4kHz 


Radio Integration 
The radio integration system permits mobile 
subscribers to be connected with the same 
facilities as subscribers connected through 
radio links at any point of the network using a 
system consisting of connecting radio conver- 
ters in the nodal centres. The system employs 
delta modulation with syllabic compression. 

The group logic of the radio connection centre 
manages up to ten individual connecting units, 
which permits an average of 25 mobile sub- 
scribers to be served by each centre. 

Non-dedication of the rf channels allows many 
more subscribers than the number of channels 
to be served, through systematic re-utilisation of 
the frequencies, and optimisation of the connec- 
tions. 

The subscriber's radio set is operated by 
automated inscription and used like a telephone 
set. 


TECHNICAL SPECIFICATION 

Connections: duplex 

Modulation: frequency modulation 

Speech encoding: delta encoder/decoder with 
syllabic compression 

Frequency (around 70 and 80MHz) 40 duplex 
couples 

(between duplex channels) 50kHz 
Connection to network: 10 grouped lines 
Max number of connectable subscribers per 
centre: 40 


Telegraphy 

RITA offers a telex type telegraph network 
employing the non-dedicated channels of the 
main network. A signalling speed of 600 bauds 
and a Reflex type error correction system ensure 
the rapidity and security of the traffic flow. The 
CCITT codes no 2 and no 5 (8-bit NATO code) 
can be used. 

Two types of terminals are available for use in 


accordance with the traffic density. 
FAST TELEGRAPH TERMINAL (TETRA) 


This includes three units, a punch tape reader 
(50 characters per second), a tape punch, an 
adapter and a 600-baud high-speed printer. 


AUTOMATIC MESSAGE TRANSMISSION AND RECEPTION 
CENTRE (CAREME) 


This is a terminal station intended for use in an 
important command post to manage the 
exchange of messages between the subscrib- 
ers of that cp having distribution cabins at their 
disposal and external subscribers. 


TECHNICAL SPECIFICATION 

Inputs: through high-speed readers (8 max) 
Outputs: over low-speed network (12 teleprin- 
ters max) 

Interfaces 

4 transmission channels 

4 reception channels 

Option: alert broadcast 

Computer processing permits 

Message transfer check 

Procedure conformity check 

Management of the waiting queues and 
priorities 

Supervision of the man/machine dialogue. 


Network Command 

Installed in transmission command posts, the 
network command centre (Cecore) ensures the 
centralised control of a RITA transmission sys- 
tem. It provides permanent supervision (traffic 
flow) and immediate decision. Centralised 
command ensures the setting up of frequency 
plans and the management of the messages. 
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A network command centre consists of four 
specialised cells. 

Cell 1 supervises the data processing system 
and manages the exchanges between the net- 
work and the operation cells, and contains a 
data bank (15M/125 computer, desk, tele- 
printer). Cell 2 supervises the command network 
(2 alphanumeric consoles, 1 graphic console, 1 
teleprinter). Cell 3 manages the frequency plan 
(alphanumeric console, teleprinter), Cell 4 man- 
ages the nodal centres (movements, potential) 
(alphanumeric console). 

The interconnection of Cecore and RITA is 
ensured by two transmission lines and two 
reception lines. 


Data Processing 

Data processing plays an essential part in the 
RITA system using pcm or delta modulation for 
network characteristics and a microprogram- 
med computer (15 M/125) adapted to the vari- 
ous requirements of the RITA system. 


15 M/125 COMPUTER 

The 15 M/125 computer is used to ensure 
switching, network management and telegra- 
phy. Ithas been designed for realtime operation 
in weapon systems and its flexibility permits its 
easy adaptation for a great variety of applica- 
tions due to the modular design of the proces- 
sing units and related main memory. An inte- 


RITA subscriber's telephone set 
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grated program can be used for the protection 
and localisation of possible system failures. 


TECHNICAL SPECIFICATION 
Microprogramming memory capacity: 512- 
4096 words 

Main memory capacity: 8-32 kwords of 16 bits 
Major military peripherals 

Teleprinter 

Tape punch/reader 

Display consoles 

Magnetic minitape 

Fixed-head, disc 

Transmission couplers 


RITA components 
Some of the assemblies and units developed for 
RITA are used in several sub-systems. 


HIGH-SPEED FACSIMILE 
An image of standard size 21 by 29.7mm is 
transmitted at high speed by using the total 
channel capacity 48 kilobits per second. 
Approximately 20 seconds are required for the 
transmission of a page. 
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DISC MEMORY 

An auxiliary disc-type mass memory is used to 
store all the various data required for the correct 
operation of the Careme and Cecore systems. 
Capacity: 2.3 Mbits (256 000/8-bit bytes) 
Number of tracks: 128 + 8 spare tracks 
Mean access time: 6.3ms 


ALPHANUMERIC DISPLAY CONSOLE 

This is a teleprocessing terminal for the Careme 
and Cecore systems. 

Screen: TV monitor diagonal: 28cm 

Display capacity: 24 80-character lines 
Transmission speed: 2400/4800/9600 bps 


GRAPHICS DISPLAY CONSOLE 
This is a terminal used for the graphic display in 
a Cecore. 

Screen: circular, 16in (40.64cm) 

Display: 4 colours 

Transmission speed: 2400/4800/9600 bps 


OPERATIONAL SPECIFICATION 

Components included in the RITA system are 
suitable for full militarisation permitting it to be 
deployed in extreme environmental conditions 
(climatic, mechanical, ionic bombardment etc). 


Development of project 

RITA is being developed and implemented 

under this programme: 

1960-1971 First studies; start for experimental 
network and first generation exper- 
iments 

1972-1975 Second generation and the setting 
up of the Experimental Unit 

1976-1977 Industrialisation contracts 

1979 Production of the first standard 
equipment units 

1981-1986 Implementing of RITA in France 
and Belgium 


Companies involved 

Bell Telephone Manufacturing Company/ 
Companie d'Informatique Militaire, Spatiale et 
Aéronautique/Compagnie Industrielle des 
Communications CIT-ALCATEL/Laboratoire 
Central des Télécommunications Le Matériel 
Téléphonique/Lignes Télégraphiques et 
Téléphoniques/Société d’Applications 
Générales d’Electricité et de Mécanique/ 
Societe Anonyme des Télécommunications/ 
Thomson-CSF 


GERMANY (FEDERAL REPUBLIC) 


TACOM Tactical Area Communica- 
tions System 


TACOM is a tactical area communications sys- 
tem designed to provide highly mobile, secure 
and flexible tactical communications in the field. 
It was developed by Siemens and AEG Telefun- 
ken in close co-operation with NATO forces and 
the Federal Republic of Germany. 

The system is similar in concept to the Autoko 


NATO Integrated Communications 
System (NICS) 


The NATO Integrated Communications Systems 
programme is designed to incorporate all exist- 
ing NATO communications into a totally inte- 
grated and automated network. In the main it will 
use existing equipment and systems, such as hf 
and microwave relay links, satellite systems, 
and national military and civil communications 
systems. Where it is necessary new links and 
facilities will be incorporated into NICS to 
replace obsolete equipment and improve per- 
formance. 

The member countries of NATO realised the 
need to integrate their fragmented communica- 
tions in the 1960s and this eventually led to the 
formation of NICSMA, the NICS Management 
Agency, in 1971 to serve as the engineering and 
equipment procurement agency in the establ- 
ishment of NICS. 

The NICS envisaged the creation of ameshed 
grid-type common-user network for voice, tele- 
graph and data traffic. The systems were origi- 
nally conceived for the use of analog equipment 
which could be adapted to carry digital traffic. 
The system would take ten years to implement 
and would consist of 57 static nodes, five active 
transportable nodes, seven standby transport- 
able nodes, four gateway/traffic concentration 
centres, 18 telegraphic automatic relay equip- 
ments (TARE)/Message distribution centres 
(MDC), 140 terrestrial inter-nodal links, 38 satel- 
lite static ground terminals, and a number of 
NATO III satellites. 

When complete, NICS will be a sophisticated, 
circult-switched system with a ground and 
space segment and with operational message 
switching centres and switching nodes and 
gateways. It will link the NATO headquarters, 
major NATO commands and civil wartime agen- 
cies, with interoperability with the US Defence 
Communication System (DCS). 


System with a grid type communications net- 
work with a high degree of redundancy. It is a 
modular system with a simple network config- 
uration with only two network levels, a terminal 
level for local traffic and a transit level for 
long-distance traffic. It handles all forms of traffic 
including telephony, telex, facsimile and data. 

All parts of the system are housed in shelters. 
A classification system ensures that important 
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NATO satellite ground terminal which serves SHAPE, near Mons, and NATO headquarters in 


connections are established even on over- 
loaded networks. The radio relay systems are 
relatively insensitive to jamming since they use 
digital transmission and have a capability for 
rapid frequency changes. The system is cur- 
rently in operation with the West German Army. 


Manufacturers: Siemens AG, Munich. AEG- 
Telefunken, Frankfurt. 


Brussels 


The first phase which is scheduled for com- 
pletion by 1980 includes the major implementa- 
tion efforts in circuit switching through TARE, in 
terrestrial and satellite communications and in 
secure equipment. In the post-1980 era, the 
second stage of NICS will consist of the intro- 


duction of nodal switches and the progressive 
integration of the initial voice switched network 
(IVSN), the TARE and other communication 
sub-systems into a common-user trunking and 
switching system. 

Contracts have been signed for NATO III 


satellites (Ford Aerospace), TARE (Litton Data 
Systems), Pilot Secure Voice Project, Subsys- 
tem Integration Project, IVSN, and the Satcom 
Ground Segment (Ford Aerospace with Mar- 
coni). 

The TARE, which will replace manual torn- 
tape systems currently in use with NATO, is 
based on Litton’s L-3050 tactical computer 
modified from the AN/TTC-39 message switch. 
When complete it will be one of the world’s 
largest integrated message relay networks. A 
contract for the first 12 TAREs was placed in 
1976 with the first equipment installed in NATO 
headquarters early in 1978 with the remainder 
being installed at two-monthly intervals through 
to 1981. 

The contract for the supply of 25 voice access 
switching centres was signed at the end of 1976 
with North Electric and delivery began in March 
1978. The switches will be introduced up to 
1980; the final systems are scheduled to be 
accepted in September 1980. 

The first NATO III satellite was launched in 
April 1976, asecond early in 1977 and a third in 
November 1978. All NATO’s operational satellite 
traffic has been routed through its own satellites 
since July 1976. 

Twelve ground terminals have already been 
installed and are operating in various NATO 
countries. A further five terminals are on order, 
plus two which will be transportable. The first of 
the new terminals will be delivered in September 
1979. The existing 12 terminals are also being 
upgraded for increased capacity. 

The Crypto project embraces a number of 
sub-projects, including the secure voice pro- 
ject. To date contracts have been placed for 
more than 200 secure voice stations for installa- 
tion from HQ to battalion level. ‘ 

Since NICSMA assumed responsibility for 
both the present and future-owned transmission 
systems, seven sub-projects have been com- 
pleted which expand the original ACE HIGH 
system in Europe. ACE HIGH is a 60-voice 
channel tropospheric scatter/microwave link 
system which dates back to 1956 when SHAPE 
developed a plan for an exclusive communica- 
tions system which would comprise the 
minimum essential circuits of early warning, and 
alert and implementation of the special weapons 
strike plan. The system extends from Northern 
Norway, through Central Europe to Eastern 
Turkey. Since the initial seven sub-projects, 
NICSMA has dealt with or is dealing with a 
further 25 sub-projects to provide the necessary 
transmission support for the first phase of NICS. 

Among the many other ancillary projects 
associated with NICS are a major integration 
and inventory of assets project, the develop- 


The Ptarmigan System 


Ptarmigan is a battlefield trunk communication 
system for the British Army and Royal Air Force. 
It is Capable of carrying tactical command, 
administrative and logistic information and is 
planned to go into service in the early 1980s. 

Ptarmigan is to replace the Bruin system 
currently in use by the British Forces assigned to 
NATO. It incorporates many improvements 
made possible by the use of stored program 
controlled electronic circuit switches in place of 
more conventional electromagnetic exchanges. 
It conforms with internationally agreed Eurocom 
standards and will, therefore, interface with 
other Eurocom compatible systems. 

The following are the main features of the 
Ptarmigan system. It is fully digital. Itis protected 
cryptographically for voice, telegraph, facsimile 
and data calls. A 16 kilobit per second transmis- 
sion rate conserves band width and increases 
link capacity. There is network redundancy and 
automatic alternative routeing to make operat- 
ing more reliable. Fully automatic connection 
and a flood search capability accommodate 
frequent movement of subscribers and network 
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Control and switching centre of NATO satellite terminal 


ment of a management information and report 
ing system, and a computer-based 
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reconfiguration. Its set-up/tear-down times are 
short. There are freedom of movement within the 
network for mobile subscribers and facilities for 
hot-line and sole users. It has direct dialling 
telephone facilities for pre-emption, conference 
calls, broadcast calls, automatic call transfer, 
permanent directory number, compressed dial- 
ling codes, call hold and call forward, line 
grouping and subscriber assistance. Telegraph 
messages can be set up directly between 
terminals or be automatically distributed by the 
processor-controlled store and forward system. 
There are comprehensive processor-controlled 
system management facilities. All the equip- 
ment is designed to British Defence Standards 
and meets BS9000, Tempest, nuclear harding 
and electromagnetic requirements. Built-in test 
equipment is incorporated in all hardware. To 
repair the equipment modules are replaced. 
Automatic test equipment (ate) is included for 
fault clearance in electronic repair vehicle. A 
standard nominal 28 volt power supply is used 
for all the equipment. 

The system consists of a network of stored 
program controlled switches interconnected by 
multi-channel radio relay. Direct trunk dialling is 


production-sharing system to allocate contracts 
on a fair basis to individual members of NATO 


provided for all subscribers, static and mobile, 
throughout the combat zone. The system inter- 
faces and is interoperable with strategic, tacti- 
cal, NATO and civil systems as well as with 
combat net radio. Typically, twenty trunk 
switches form a corps deployment, while major 
access switches cater for concentrations of 
static subscribers such as corps and divisional 
headquarters. 

Ptarmigan is completely digital and can 
handle speech, telegraph, facsimile or data 
traffic. The diagram shows symbolically the 
main elements of the system deployed across a 
typical combat zone. The trunk network consists 
of a number of spc circuit switches which are 
interconnected by multi-channels radio relay 
links, normally up to 25km long. These trunk 
groups carry 16 or 32 16 kilobit per second 
channels in time division multiplex (tdm) 
streams of 256 or 512 kilobit per second. Two of 
these channels are reserved for framing and 
signalling and the remainder carry traffic. 

Many alternative routes exist between trunk 
nodes, and the system automatically avoids 
damaged or faulty equipment and traffic con- 
gestion in placing calls. As long as one path is 
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available, subscribers can place calls to each 
other. Two system features ensure this, flood 
search and delegated routeing. By sending out 
a flood search message, a switch is able to 
discover the location of any wanted subscriber. 
The delegation of control of routeing in turn to 
each switch involved in the setting up of a call 
enables a switch to use its local knowledge to 
avoid damage, etc, and so direct the call to the 
wanted terminal. 

The area capability offers a_ significant 
improvement over chain-of-command systems, 
Formation headquarters are located indepen- 
dently of the trunk nodes so damage to a trunk 
node or a radio relay installation should not 
incapacitate headquarters communications, 
nor does locatign of a trunk node disclose the 
whereabouts of a headquarters. This leads to 
the reduction of the number of headquarters 
communications vehicles, improved headquar- 
ters mobility and lower manpower requirements. 

Subscribers at a large formation headquar- 
ters connect into the area network through an 
access node which includes a switch identical 
with that employed at a trunk node. Each access 
node is connected to two trunk nodes by. inde- 
pendentlinks, thereby ensuring a high degree of 
communications survivability. 

Small groups of up to 25 static subscribers 
can obtain service through a secondary access 
switch connected to a trunk switch by radio 
relay. Several such groups can be served by a 
trunk switch and in the event of a switch or link 
failure, a standby radio link to another trunk 
switch is brought into service. 

Individual mobile subscribers have full Ptar- 
migan facilities. They access the network 
through their own terminal radios operating to 
any radio central. Each central is connected to a 
trunk switch by radio relay or cable and, again, a 
standby radio link to another switch is provided 
as a safeguard. 

The static subscriber has a micro- 
processor-controlled digital subset equipped 
with push-button dialling. With this he can make 
duplex voice calls and use the subscriber ser- 
vices features, many of which he can also set up 
from his subset. The addition of a data adapter 
allows the use of a teleprinter, a facsimile 
machine or a data peripheral which may operate 
synchronously or asynchronously at speeds up 
to 2.4 kilobits per second when the data adapter 
provides a measure of error protection, or sync- 
hronously at 16 kilobits per second. Alternatively 
the subset may be connected to a combat net 
radio interface to give Ptarmigan access to 
Clansman and Larkspur net radios. The mobile 
subscriber has a micro-processor-controlled 
terminal control unit which provides him with the 
same capabilities and also controls the radio 
equipment, provides cryptographic security 
and handles the automatic re-affiliation proce- 
dure. The terminal control unit may be up to 10 
metres from the radio equipment and a dial and 
handset-may be removed a further 10 metres, 
allowing the subscriber to make calls from 
outside his vehicle. 

Comprehensive communication manage- 
ment facilities, with an information storage and 
retrieval service, are provided. Two types of 
vehicle-borne installations are used. 

System executive and plans (sep) is respons- 
ible for translating the operational requirements 
into the communication system plan. Opera- 
tional system control (osc) provides area net- 
work management aids and is allotted to a 
particular area to plan, reconfigure and control 
the deployment of the major elements of the 
network. Both sep and osc work in system 
control staff vehicles. From these they can 
access the data base in a system control 
computer installation over the switched network. 

Nodal control is the responsibility of the node 
commander. He too can access the system 
control data base from his vehicle. Two 
Operators normally work in the switch and are 
responsible for technical supervision of the 
switch, its radio relay connections and sub- 
scribers’ equipment, and the implementation of 
osc directives on circuit allocation. 
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The redundant interconnection of trunks 


nodes by radio relay permits the alternative 
routeing capability which enables communica- 
tion to be maintained despite damage, equip- 
ment failure or traffic congestion. 

Each trunk node consists of a major switch, 
operating in the trunk role, connected by cable 
or radio down-the-hill links carrying super- 
groups, to up to four trunk radio relay installa- 
tions. Each supergroup is a time multiplexed 
stream containing three trunk or loop groups 
which are carried by radio relay as separate 
groups to other nodes, radio centrals, secon- 
dary access switches or system interfaces. 
Radio centrals, a store and forward unit, and the 
system control installations may also be cable- 
connected to the trunk switch. 


The trunk switch also provides access for a 
few individual static subscribers and a sub- 
scriber assistance facility. 

The stored program controlled switched pro- 
vides all the facilities necessary for connecting 
subscribers and automatic call routeing. In the 
interest of logistics, acommon switch fulfils both 
trunk and access role. The use of stored prog- 
ram control switches gives flexibility and pro- 
vides a subscriber directory facility. It also 
controls the automatic call routeing and the 
recovery from damage. A switch can handle 15 
traffic groups, each of 16 or 32 channels, and 
can cater for about 350 subscribers, of which up 
to a half may be mobile. The maximum number 
of radio centrals which may be connected to a 
trunk switch is six. In addition, the switch has 


access to three civilian circuits and can 
accommodate strategic, tactical, NATO and 
combat net radio inputs to the system. The 
switch, which is non-blocking, uses a solid-state 
time/space/time switching matrix, and overall 
control is performed by a ruggedised S250 
Processor. 

The computer-controlled store and forward 
unit handles teleprinter traffic at speeds up to 
2.4 kilobits per second. Automatic speed and 
code conversion, are provided to make com- 
munication possible between incompatible ter- 
minals. The store and forward makes repeated 
attempts to deliver a message when necessary. 
It also handles multi-address messages. Stan- 
dard 16 kilobit per second circuits are used 
between store and forward installations and 
subscriber terminals. A processor is also used 
as the heart of the store and forward unit and 
there is much hardware and software inter- 
changeability between the switch, system con- 
trol and store and forward processor installa- 
tions. 

The subscribers in the headquarters are con- 
nected to an access switch which is the heart of 
the node. The switch provides local access 
switching and a subscriber assistance facility. 
Loop groups of up to 15 or 31 subscribers use 
local distribution access (Ida) equipment. This 
consists of a multiplexer unit connected to an 
access switch by radio relay or cable. A system 
control staff installation for use by sep may be 
located at an access node. 

The secondary access switch, serving iso- 
lated groups of up to 25 subscribers, provides 
full Ptarmigan facilities when connected to a 
trunk switch and local switching when isolated 
from the network. 

The short set-up/tear-down times of Ptar- 
migan installations coupled with the reduction of 
signal equipment and personnel in the formation 
headquarters, mean that headquarters mobility 
and deployment are much less restricted than in 
the past. 

The Ptarmigan system offers cryptographic 
protection on all links. The crypto devices are 
implemented in integrated circuit technology 
and are incorporated into switching, multiplex- 
ing and terminal equipments. Key settings for 
the crypto devices are inserted electronically, 
either from portable devices, or from incorpo- 
rated storage. 

Between a trunk switch and each of its radio 
relay installations a supergroup comprising a 
time multiplex of three 32 channel traffic groups 
and a further service group is employed. 

Ptarmigan has duplex multi-channel links at 
256 and 512 kilobits per second and 2.048 
megabits per second, all or which can be 
transmitted by radio or cable. 
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Ptarmigan single channel radio access installation in a Land-Rover showing (I to r) data adaptor, 
enri, tx/rx, teu, and Clansman vhf radio. 


An hf quad cable is used to carry multi- 
channel signals over distances up to 2 km at 256 
and 512 kilobits per second and 1 km at 2.048 
megabits per second using HDBs line encoding. 
For location distribution, an LDA quad cable 
carries a single four-wire channel using con- 
ditioned diphase encoding. Seven such circuits 
may be carried over LDA7-quad cable. 

The main radio trunk bearer is the UK/TRC- 
471 (Triffid) which is described fully in this 
publication under a separate entry. Its fre- 
quency coverage is 225 to 400MHz, 610 to 
960MHz and 1350 to 1850MHz. Triffid equip- 
ments are housed in and operated from radio 
relay or radio central installations. Shf equip- 
ments operating between 4.4 and 5GHz are 
also carried in these installations but may, if 
desired, be used dismounted. Both types of 
radio can handle 256 and 512 kilobits per 
second, but only the shf set is used for the 
supergroup. 


For setting up and maintenance purposes, 
each multi-channel link has an engineering 
order wire (eow). This allows engineering con- 
versations, independent of traffic, between 
operators in a set of tandem links. 

The single channel radio access (scra) termi- 
nal can communicate through any scra radio 
central. Each central serves an area of about 
15km radius; this range can be doubled if a 
halted subscriber uses an elevated antenna. As 
the mobile subscriber moves through the area 
he can affiliate automatically to appropriate 
centrals in turn. 

A central may be connected to a trunk node 
by cable or radio relay. A standby link will 
normally be engineered to an alternative trunk 
mode. 

Two centrals can be combined as a Cluster to 
serve a larger number of mobile subscribers. 
One central provides satisfactory service in 
normal circumstances for 25 subscribers, while 
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a cluster provides service for up to 60. 

Scra operates in the vhf band employing both 
frequency and time division multiplex techni- 
ques. To minimise interference, the radiated 
power level of the terminal is optimised to be 
adequate, but not excessive, for the particular 
radio path in use. 

Users of Clansman and Larkspur combat net 
radios (analog or digital) obtain access to Ptar- 
migan through a combat net radio interface 
(cnri). Each cnri is connected to either a static 
subset of an scra terminal via which it provides 
single channel communication into Ptarmigan. 
By these means a net subscriber can take partin 
voice calls with any Ptarmigan subscriber, 
whether static or mobile, using net radio proce- 
dures. Net subscribers may also participate in 
conference and broadcast calls. 

The cnri operator has a handset/headset 
which he uses to communicate with both the net 
radio and Ptarmigan subsoribers in setting up 
calls. Once a call is established, the over/over 
switching is controlled by the subscribers. 
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DEVELOPMENT 

Ptarmigan system design was the result of 
detailed studies and feasibility trials carried out 
jointly by the British Ministry of Defence, Royal 
Signals and Radar Establishment (RSRE), the 
British Army School.of Signals and Industry. The 
Plessey Company was appointed prime con- 
tractor and system design authority for Ptar- 
migan in 1973, with responsibility for engineer- 
ing development of the complete system. 

As prime contractor, Plessey was given total 
responsibility for project management and sys- 
tem design. It is also carrying out system trials to 
test the system integrity and conformity with the 
performance specification. The company has 
had responsibility for the development of the 
system software as well as many of the installa- 


Ptarmigan Hardware 


Switch and facilities control installation 


The switch and facility control installation is 
housed in a CB309 aluminium container 
mounted on a 4-ton flatbed truck. The installa- 
tion is rugged and designed for mobile use in the 
combat area. 

The equipment is housed in four cabinets and 
inthe operators’ console which is manned by the 
facilities controller and the subscriber assis- 
tance operator. It is equipped with an alarm 
panel, visual display unit and keyboard, magne- 
tic tape cassette unit, teleprinter, voice subsets, 
and the engineering order wire and subscriber 
assistance boards. 

Built-in test equipment and processor- 
assisted diagnostics provide speedy recogni- 
tion of faults and rapid repair by module 
replacement. 

The installation is environmentally controlled 
and has sufficient stored onboard power to run 
the main equipment for up to 15 minutes in an 
emergency. 


TECHNICAL SPECIFICATION 

Switch matrix: solid-state, time division multip- 
lex 

Control: stored program control based on spe- 
cially developed Plessey S250 processors 
Timing: network timing based on Rubidium 
clock, accurate to 1 x 109, with link buffering 
giving 24h bit integrity 

Switching time: better than 0.5s per switch and 
3s for 8 switches 

Subscriber location: frequently called list 
backed by flood search 

Routeing: delegated 

Communication Security: integral cryptog- 
raphic protection on all links. Key settings 
inserted electronically from portable transfer 
devices or from incorporated storage 
Software: specifically developed for Ptarmigan. 
High-level language is CORAL 250. Low-level 
language is S250 assembler 

Digital channel: duplex 16kbps digitally com- 
panded delta modulation 
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Part of Land-Rover Ptarmigan scra installation showing the tcu, cnri, tx/rx, and Clansman vhf radio 


tions and equipments. These include the SPC 
major switch, the mobile subscribers’ radio 
extension to the trunk switching system, the 
store and forward, the secondary access 
switch, the system management facilities and 
the tactical interface. Other companies making 
important contributions to the project include 
Standard Telephones and Cables, producing 
the static subset equipment and shf radio relay 


Capacity: 500 lines (approx), non-blocking 
Terminations 

15 loop, trunk or scra groups 

14 local subscriber loops 

15 engineering order wires 

Trunk groups: 16/32 channels at 256/512kbps. 
2 channels per group reserved for signalling 
and framing 

Loop Groups: 16/32 channels at 256/512kbps. 
1 channel reserved for framing 

Scra Group: 12 traffic channels. 2 signalling 
and control channels 

2048 kbps Supergroup: 3 trunk or loop groups, 
plus 1 service group 

Line Codes 

HDB3 modulation on groups 

Conditioned di-phase modulation on loops 
Trunk Signalling: common channel using 
block format with BCH forward error detection 
and ARQ correction 

Loop Signalling: in-band, compelled, using 
8-bit cyclically permutable codes 
Engineering order wire: carried on cable phan- 
tom to radio relay 

Conference capacity: 64 subscribers total. 16 
simultaneous conferences 

(conferences may involve several switches) 
Recovery: provides several levels of automatic 
recovery from hardware or software faults 
Fault diagnosis: 90 per cent of faults located to 
replaceable module within 2 minutes 

Power input 

380/415V, 50Hz, 3-phase (for switch and 
operators’ console) 6%2kVA 

(for support, including environmental control 
and nuclear protection) 10kVA 

Temperature range 

(operating) —32 to +44°C 

(storage) —40 to +70°C 


OPERATIONAL SPECIFICATION 
Maintainability: 

Complies with DEF STAN 00-5. 
Environmental: 

Meets British Defence Standard 001/ climatic 
standards A2, B1, C1, and durability standard 
DEF 133L2. 

Nuclear Hardening: 


equipment, and Marconi Space and Defence 
Systems, supplying the combat radio interface 
and cryptographic equipments. Marconi Com- 
munication Systems is separately developing 
the uhf radio relay equipment, Membrain are 
responsible for the electronic repair vehicle, 
British Insulated Callender’s Cables for cables 
and cable accessories and Airtech for the user 
trials vehicle fitment programme. 


Against electromagnetic pulse and transient 
effects of radiation, to British Defence Stan- 
dards. 

EUROCOM: 

Complies with standards defined in 

EUROCOM documents D/O and D/1. 


Manufacturer: Plessey Company Limited, 
Romsey, Hampshire. 


Single Channel Radio Access 


The Ptarmigan-scra sub-system provides sec- 
ure communications with full Ptarmigan facilities 
to mobile and isolated subscribers. 

Two types of vehicle-mounted installation are 
used to form the sub-systems, an scra central 
which acts as a radio access point to a trunk 
node for a number of subscribers and an scra 
terminal which a subscriber uses to gain access 
to the Ptarmigan network. 

The equipments constituting the central instal- 
lation are fitted in a standard container which is 
carried on a 4-ton flatbed vehicle. An associated 
pallet carries two generators and provides stor- 
age for cables, antennas and masts. The central 
has short set-up and tear-down times, allowing it 
to be easily moved and redeployed when 
required. The central is linked to a trunk node by 
uhf or shf radio relay or by cable link. The radio 
links to the terminals are in the vhf band. Up to 25 
terminals can be affiliated to one central. 

The terminal equipment consists of a radio 
transmitter/receiver and a terminal control unit 
(tcu) which can be mounted in any suitable 
vehicle. A single vehicle-mounted whip antenna 
is used for both transmission and reception. 

With the vehicle-mounted antenna the termi- 
nal has arange of up to 15km from acentral. The 
range may be increased to around 30km by 
using an elevated antenna on a 12-metre mast. 


Manufacturer: Plessey Company Limited, 
Romsey, Hampshire. 


Combat Net Radio Interface 

The Combat Net Radio Interface (cnri) is a 
compact self-contained piece of equipment for 
providing a single voice channel interface bet- 
ween a terminal of the trunk communication 
system (Ptarmigan) and any one of anumber of 
combat net radio (cnr) equipments. 

All calls across the cnri are manually set up by 
the interface operator of a cnri, cnr, Ptarmigan 
terminal. The signalling facilities provided by the 
Ptarmigan terminal are used to establish a cnr 
call into the Ptarmigan network. Where the cnris 
equipped with squelch facilities, send/receive 
switching between the duplex Ptarmigan circuit 
and half-duplex cnr circuit is automatic: a man- 
ual over-ride switch is provided to control the 
over/over switching for cnrs without the squelch 
facility. The over-ride switch can also be used if 
transmission conditions prevent reliable opera- 
tion of the automatic facility. 

The cnri will interface with both analog and 
digital cnrs. A/d and d/a conversion is provided 
to interface an analog cnr with the 16-kilobit per 
second digital Ptarmigan circuit: for digital cnrs 
a digital connection is made across the interface 
and, since both digital systems have a nominal 
16 megabits per second but with independent 
timing, the cnri bit aligns the streams to avoid 
degradation or effort rate performance. 

The cnri provides interfaces between Ptar- 
migan and the following classes of cnrs and 
associated equipment: Clansman VRC353 digi- 
tal radio, Clansman Larkspur digital radio and 
non-secure (analog) radios via remote termi- 
nals. 

Calls across the cnri can be normal (2 party), 
conference and broadcast. 


TECHNICAL SPECIFICATION 

Power consumption: 28V vehicle supply, fuse 
rating 2A 25W 

Controls 

2-position power switch 

2-position clear/secure toggle switch 

Lamp brightness control (3-level + test) 

9 position test switch 

4 position function switch 

enr (cnri to cnr) 

Monitor (cnr to Ptarmigan with cnri monitor) 
Brk in (Interrupt) 

PTM (cnri to Ptarmigan) 

3 position cnr interface type selection switch 
2 position auto/manual over/over toggle switch 
3 position manual transmit control 

Up-Tx to cnr (cnri-cnr) 

Down-Tx to PTM (cnr-cnri) 

Centre-standby 

9-level volume control 

3 position erase/write switch 

Store select 

Connectors 

Power in 

1 cnr (353 radio [wide-band data]) 

Remote (Clansman analog radio) 

2 (Larkspur digital radio) 

Handset 

Ptarmigan 

Height: 235mm (9% in) 

Width: 350mm (13% in) 

Depth: 359mm (14 in) 

Weight: 24kg (53!b) 


Manufacturer: Marconi Space and Defence 
Systems Limited, Stanmore, Middlesex. 


SHF Radio Relay 


The shf radio relay equipment operates over 


line-of-sight radio paths to provide digital group . 


and engineering order wire transmission 
facilities in the 4.4 to 5GHz band. 

The shf radio relay equipment may be in 
installation vehicles, or alternatively, deployed in 
the open without protection, at up to 250 metres 
from the associated installation. 


TECHNICAL SPECIFICATION 

Frequency range: 4.4-5 GHz in 100-kHz steps 
Frequency stability: +40Hz error max 
Power supply: 20-33V dc 45W 

Height: 27cm 
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Single channel radio access 


SHF radio relay 


Width: 44cm Manufacturer: Standard Telephones and 
Depth: 40cm Cables Limited, Basildon, Essex. 
Weight: 33kg 
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Electronic Military Message Terminal 
The model CGT 1148 is a high-speed electronic 
hard-copy message terminal. The design is 
micro-processor based and incorporates the 
latest available technology in printing techni- 
ques. The machine is available in receive only 
(r/o), Keyboard send/receive (ksr) or automatic 
send/receive (asr) configurations; in the last 
configuration an internally mounted solid-state 
message store is employed. The message store 
is built onto a single printed circuit card and has 
a usable capacity of up to 12 000 characters. 
The machine is designed to operate in ITA2 or 
ITA5 and to interface with all system speeds 
from 50 to 2400 baud, and to print at speeds up 
to 120 characters per second. A standard 
four-row keyboard is used throughout. The 
machine's inherent flexibility allows the terminal 
to be used as a standard teleprinter with a 
sophisticated solid-state compose and edit 
facility, or as an intelligent computer terminal. 


TECHNICAL SPECIFICATION 

Power: 28V dc, 115/240V ac 47-420Hz 
single-phase. 

Interface: V28/V24, others optional 

Signalling codes: ITA2 and ITAS (switched 
selectable) 

Character font: 9 x 7 pin matrix 

Character spacing: 10 characters per in 
(2.54cm) 6 lines per in (2.54cm) 

Line length: 80 characters 

Print speed: up to 120 characters per s 
Paper: standard carbon or pressure sensitive 
Copy capacity: original plus 4 copies 

Paper capacity: standard 210mm (8.25in) roll 
(roll diameter up to 127mm (Sin) can be 
accommodated within machine) 

Height: 22cm (8.66in) 

Width: 40cm (15.75in) 2 

Depth (including keyboard): 58cm (22.84 in) 
Weight: 24kg (52.9/b) 


Manufacturer: Cossor Electronics Limited, Har- 
low, Essex. 


Local Distribution Access Multiplex 
The multiplexer is normally arranged to cater for 
up to 31 remote subscribers, together with 
service channel carrying framing and sync- 
hronizing giving a 32 time slot multiplexed 
group. Alternative arrangements are for 16 
channels (15 subscribers plus framing and 
synchronizing) or for a branching arrangement 
on a 32-channel system to give intermediate 
access for 15 subscribers. 

The equipment also provides an operator with 
an independent engineering order wire for 
communication with other operators connected 
to the same transmission string. Built-in test 
facilities allow faults to be diagnosed quickly. 

Local subscribers are connected to the multi- 
plexer for four-wire field quad cable circuits 
terminating in loop modems. These conditions 
the traffic signals for cable transmission and 
provide power feed to the subsets on the 
phantom circuit. 

The individual traffic channels are time- 
division multiplexed into a bit-interleaved group 
signal. Timing and framing is by standard tech- 
niques and the resulting signals are converted 
to HDB3 or AMI transmission code. The reverse 
process occurs in the receive direction. 

Clocks for the operation of the multiplexer are 
obtained by timing extraction from the received 
group signal, so that the equipment acts as a 
slave to the associated parent switching 
exchange. 

Power for the multiplexer circuits and the 
connected subscribers subsets is obtained 
from the local 28-volt dc prime power source. 


Manufacturer: Standard Telephones and 
Cables Limited, Basildon, Essex. 


Static Subscriber Subset 
The static subscriber subset provides uses of 
Ptarmigan with a push-button telephone termi- 


Message Terminal 


nal enabling voice communication with other 
static and mobile (scra) users. 

The subset also provides system access for a 
data adapter unit which allows other forms of 
traffic, including telegraph, synchronous and 
asynchronous data and facsimile. 

The data adapter access socket also allows 
connection to a radio network via an auxiliary 
combat net radio interface unit. A switch on the 
voice handset is provided for simplex operation. 

The subset’s push-button unit provides com- 
prehensive signalling facilities, including the 
choice of three precedence levels. A recall 
button also enables the user to contact the 
system during traffic, when subsequent opera- 
tion of the digit buttons indicates that other types 
of service are required such as call hold or 
transfer. 

The static subscriber subsetis digital. Speech 
signals are processed by an analog-to-digital 
delta modulator convertor. Four-wire transmis- 
sion is used, with local operating power 
obtained from direct current transmission using 
the cable phantom. Control and supervisory 
signalling is also performed digitally by the use 
of in-channel code words. The subset includes 
all the necessary generation and detection cir- 
Cuitry. 

Supervisory tones are generated digitally 
within the subset, and can be heard in the 
handset earpiece after demodulation in the 
analog-to-digital convertor. 

The alert ring signal is locally produced in 
response to the appropriate signalling code and 
both audible and visual alert indications are 
provided. 

A contact lamp is provided, indicating 
whether the subset is affiliated to the system, 
and if so, whether local or distant access is 
available. 


Manufacturer: Standard Telephones and 
Cables Limited, Basildon, Essex. 


Data Adapter 
The data adapter provides a four-wire digital 
transmission path between the subscriber's 
subset and the data peripheral equipment. 
Traffic from the equipment is sampled at 16 
megabits per second (except for 16 megabits 
per second traffic), thus providing a degree of 
redundancy in the bit stream which is transmit- 
ted by the subset. 

The redundancy is removed from incoming 
traffic by a running majority vote detector, which 


Static subscriber subset ; 
improves the transmission error rate from 1 in 
100 to 1 in 100 000. A data rate clock is also 
recovered from the traffic and is provided to 
peripheral equipment as well as being used to 
sample and align the data output. 

Also included are circuits to control data 
adapter operations and to generate and detect 
signals between the data adapter and the sub- 
set. These are multiplexed with the traffic in 
order to reduce interface connections. 


Manufacturer: Standard Jelephones and 
Cables Limited, Basildon, Essex. 


Single Access Engineering 

Order Wire 

The single access engineering order wire 
(seow) equipment provides an operator with 
half-duplex voice communication over an 
engineering order wire (eow) circuit, by means 
of a handset mounted within the equipment. 

Access to the eow circuit is available at the 
remotely deployed LDA multiplexer equipments 
of shf radio equipments, and by a multiple eow 
facility within installations. 

The transmit traffic is directed by control 
signals in the required left or right direction. The 
received traffic can be detected from either 
direction. 

Traffic is 16 megabits per second condition 
diphase modulated. 

Cyclic signalling codes are inserted into the 
transit output and detected on the receive by 
alternately switching between the two channels. 
The equipment uses received clock and trans- 
mits locally generated clock at 16kHz. 


Manufacturers: Standard Telephones and 
Cables Limited, Basildon, Essex. 


Wavell Tactical Communication 
System 


Wavell is an automatic data processing system 
for operational and _ intelligence information 
within 1 (British) Corps in West Germany. It 
consists of data processors and terminals 
located with and serving operational staff at 
corps, divisional and task force headquarters. 
These processors are interconnected through 
the trunk communications system serving a 
combat zone. 

Plessey received a £2 million contract in 1976 
to proceed with software design and with the 
development of hardware. The first fully opera- 
tional version of the system underwent trials in 
West Germany at the end of 1978 and as a result 
the system will be developed to Stage Two and 
deployed throughout 1 Corps in the early 1980s. 

The adp system is expected to provide a 
number of operational benefits which will 
include replacement of cumbersome and ineffi- 
cient methods of recording information manu- 
aliy, elimination of the need for staffs within each 
headquarters to process and record the same 
information, automatic dissemination of data, 
and provision of immediate access to a common 
set of up-to-date and accurate operational 
information at all headquarters within the Corps. 

Wavell equipment will appear in three differ- 
ent installations. At corps and divisional main 
and step-up headquarters a container body will 
be fitted out, and at task force headquarters in 
the first stage a hard-topped Land Rover was 
used. In the second stage this equipment will be 
installed in an existing armoured vehicle. At 
each of the communications centres there will 
be another hard-topped Land-Rover carrying a 
data channel switch. Standard computers will 
be used throughout, but with varying capacities 
to suit different requirements. 

The system will consist of a computer, a 
backing store, control and fall-back facilities, all 
mounted in Wavell vehicles. The computer will 
be connected to a Bruin communication system 
multiplexer, modified to accept direct data 
input. The processor will, therefore, be linked 
over Bruin to computers of other headquarters 
locations. The system will, of course, operate 
with the Ptarmigan system which is scheduled to 
replace Bruin in the early 1980s. 


Manufacturer: Plessey Radar, Weybridge, Sur- 
rey. 
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Interior of Wavell terminal equipment vehicle with disc store, processor, Bruin telephone and control 
printer seen left to right 
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Space Systems 


UNION OF SOVIET SOCIALIST REPUBLICS 


Communications Satellites 


It is not possible to determine how extensively 
the Soviet armed forces use civilian satellites for 
military purposes. The civilian and military Soviet 
communications satellite programmes are car- 
ried out by the Molniya satellites and, because of 
their increasing numbers it is certain that the 
military use them, particularly since there 
appears to have been no increase in Molniya 
satellite use for civil communications and 
broadcasting. 

By the end of 1975 the Molniya 1 series 
(begun in 1965) consisted of 33 satellites, the 
Molniya 2 series (from 1971) consisted of 15 
satellites and the Molniya 3 series (from 1974) 
consists of four satellites. 

Unlike Western satellites, Soviet spacecraft 
carry large payloads, of at least 1000kg, and 
have about ten times the power output of the US 
Early Bird satellite of the same period. The basic 


launch vehicle is the 1957 ICBM, the SS-6 
Sapwood, to which are added one or more 
upper stages, depending on the mission. For the 
Molniya flights the vehicle consists of a 12 stage 
booster with a second generation upper stage 
plus an escape stage. The vehicle has been 
designated the A-2-e. 

The Molniya satellites are placed in orbit with 
periods of about 12 hours, with perigees of 
about 500km in the southern hemisphere and 
apogees of about 40 000km in the northern 
hemisphere. Three satellites, 120 degrees apart 
in plane, provide about nine hours coverage per 
day over the Soviet Union. The 120-degree 
orbital plane was changed to a four-satellite 
90-degree arrangement and, during 1976, Mol- 
niya 1 satellites were placed in between Molniya 
2 and 8s. 

Molniya satellites make two orbits daily, one of 
which is over the Soviet Union and the other over 
North America. The orbital parameters are 
optimised so that the longest communication 


period occurs over the region between Moscow 
and Vladivostok. The first satellite was a cylinder 
which carried six solar battery panels and two 
parabolic antennas mounted on it in a conven- 
tional manner. 

The Soviet Union has also been working on 
the establishment of a satellite communication 
system using synchronous satellites. The first 
Soviet synchronous satellite, Cosmos 637, was 
launched in 1974. Later that year, Molniya 1S 
was placed into equatorial synchronous orbit, 
but it was not until the end of 1975 that a new 
series of such synchronous satellites began with 
the launch of Statsionar 1 (Raduga). It can be 
assumed that Cosmos 637 and Molniya 1S were 
largely experimental and that Statsionar 1 sig- 
nalled the start of the establishment of a sync- 
hronous satellite system. Sources indicate that 
the Soviet Union plans to launch at least 11 
Statsionar satellites by 1980, one for domestic 
television and two for Soviet/European com- 
munications. 


Composite Systems 
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UNITED STATES OF AMERICA 


World-wide Military Command and 
Control System (WWMCCS) 


This system provides the operational direction 
and technical administrative support involved in 
the function of command and control of US 
military forces, world-wide. 

Within WWMCCS there is a number of unified 
commands which exercise primary staff 
responsibility for telecommunications matters. 
These commands include Atlantic Command 
(LANTCOM), European Command (EUCOM), 
Pacific Command (PACOM), Readiness Com- 
mand (REDCOM) and Southern Command 
(SOUTHCOM). There are also a number of 
specified commands which are primarily con- 
cerned with the development and operation of 
communications within their areas. These 
include Aerospace Defense Command 


Tactical Operations System (TOS) 


TOS is a long-standing development prog- 
ramme dating back to the mid-1960s. It is an 
automatic data processing system to assist the 
commander and staff at division level in improv- 


SEEK TALK Secure Tactical Air 
Communications System 


Project SEEK TALK is a new jam-resistant tacti- 
cal voice communication system. The key to the 
system is a new modulation technique and 


Gryphon System Programme 


Gryphon is designed to provide for the 
development of a reliable, survivable and sec- 
ure communications system for the US National 
Command Authorities and commanders-in- 
Chief to deploy fleet ballistic missile forces and 
selected single integration operation plan forces 
in modes which transcend disturbances antici- 


Hydrus 


Hydrus is an integrated development prog- 
ramme to provide for improved communications 
systems that will enable fleet ballistic submarine 
commanders to communicate with comman- 
ders on shore securely and reliably without 
revealing the location or unduly constraining 


Project COTCO 


COTCO concerns the consolidation of tele- 
communications centres in Hawaii, a prog- 


Man-on-the-Move Communications 
System (MOMCOMS) 


MOMCOMS is also known as the Flight Deck 
Communications System and development is 


Automatic Voice Switching Network 
(AUTOVON) 


The Automatic Voice Switching Network 
(AUTOVON) is the principal long-haul, unsecure 
voice communications network within the DCS. 


(ADCOM), Military Airlift Command (MAC) and 
Strategic Air Command (SAC). 

Bringing these together within WWMCCS is 
the National Military Command System (NMCS) 
which consists of the national level command 
centres and the communications which link 
them to intelligence systems and other subordi- 
nate communication centres. The National Milit- 
ary Command Centre (NMCC) is in the Pen- 
tagon linked to the National Military Intelligence 
Centre (NMIC). As a back-up there is an Alterna- 
tive National Military Command Centre 
(ANMCC) which is fully interconnected with the 
NMCC and which can, if necessary, take full 
control of operations. 

Also within WWMCCS is the Minimum Essen- 
tial Emergency Communications Network 
(MEECN), a system which is being upgraded 
continually to provide survivability, security, 
interoperability, and anti-jam capabilities to the 


ing command and control of the division by 
making more accurate and complete informa- 
tion at greater speed. As such it will be a realtime 
on-line system to aid decision making. It will be 
designed to interface with other systems such 
as TACFIRE and the Air Defense Command and 


sophisticated antenna systems to overcome 
enemy jamming. 

Initially ten companies competed for the prog- 
ramme and early in 1978 four were selected to 
generate designs for the system: E-Systems, 
Magnavox, General Electric and Hazeltine. One 
was eliminated in Spring 1979 and the remain- 


pated immediately before, during and after a 
nuclear or electronic jamming attack. 

Work on the programme is being carried out 
by various elements within the US Department of 
Defense with some involvement by Lockheed 
and Collins. 

Gryphon contains many component prog- 


operations. 

Hydrus is composed of five sub-projects: 
Omen, Miracle, Mayflower, Merlin and Support- 
ing Research. Omen is a submarine ship-to- 
shore communications system using satellite 
relay; Mayflower provides support to the existing 
operational ship-to-shore communication sys- 


ramme also known as Distributed Interactive 
Secure Telecommunications Area Network 
(DISTAN). Work is under way to improve mes- 


aimed at providing an ultra-high frequency sec- 
ure voice communications system for key men- 
on-the-move for aircraft support, including 


It is world-wide and provides the primary means 
of voice connection between the National Com- 
mand Authorities and the unified and specified 
commands. Since its inception, which evolved 
from the other existing command and control 
networks, the AUTOVON has primarily func- 
tioned as a command and contro! network. In 


armed forces. An important feature of MEECN is 
the National Emergency Airborne Command 
Post (NEACP). The three E-4 Advanced Air- 
borne Command Posts (AABNCP), equipped 
with sophisticated command and control and 
communications capability, are the key ele- 
ments of NEACP. 

Other key elements within SAC include the 
Primary Alerting System (PAS), a voice system 
whose prime function is to pass alert and launch 
orders to SAC forces; Giant Talk, an hf/ssb radio 
system for positive control of SAC airborne 
forces operated through 14 world-wide stations; 
Green Pine, an early warning uhf radio network 
for communication between aircraft flying in the 
Arctic region and the SAC command post; a 
Survivable Low. Frequency Communications 
System (SLFCS); and a Post Attack Command 
Control System (PACCS), a back-up command 
and control centre for the SAC headquarters. 


Control System. 

The current TOS programme began in 1972 
and all initial experimental work is complete. It is 
now in full-scale development although both 
technically and financially its future remains in 
some doubt. 


ing three are continuing in competitive 
development to the advanced development 
stage. Following testing of advanced develop- 
ment models by the US Air Force, two contrac- 
tors will be selected to build prototypes which 
will then be evaluated before a final production 
decision which is expected in mid-1983. 


rammes which cover the entire frequency spec- 
trum including Sanguine, Tacamo, Verdin, Inte- 
grated Submarine Communications System 
(ISCS) and Pilgrim. The programme is seen as 
an almost continuous one as attempts are made 
to incorporate new state-of-the-art develop- 
ments. 


tem; Merlin includes a submarine emergency 
communications transmitter and an automatic 
guard receiver terminal which provides automa- 
tic notification to shore-based authorities of the 
loss of any fleet ballistic missile submarines on 
patrol. Miracle is an undefined classified pro- 
ject. 


sage processing for a defined geographical 
area and results from changing capabilities of 
potential enemies. 


handling, fuelling, ordnance and maintenance 
of all aircraft-handling ships. It will replace the 
now obsolete SRC-22 flight deck system. 


particular, it provides a unique multi-level voice 
precedence calling capability which ensures 
that command control and crisis alert calls will 
be completed. This precedence capability 
which is available only to selected critical sub- 
scribers eliminates the need for costly dedi- 
cated networks which would otherwise be 
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required to ensure completion of crisis com- 
munications. The network is sited in all geog- 
raphical areas to ensure that Flash/flash over- 
ride traffic is completed under given Joint Chiefs 
of Staff (JCS) scenarios. During peacetime the 
network is the primary means for satisfying 
operations and other types of official calling 
requirements. 

AUTOVON is a world-wide automatic 
switched network for the Department of Defense 
and other authorised users. The CONUS, 
Hawaii, and Canadian portions of the network 
are leased, with switches and transmission 
facilities provided by commercial carriers. 
Excluding the switch at Hawaii, the part of the 
network outside the US consists of 
government-owned switching centres and 
transmission facilities supplemented by leased 
transmission facilities. Trans-oceanic trunks 
between CONUS and overseas gateway 
switches are both leased and government- 
owned. The Defense Satellite Communications 
System (DSCS) is an example of government- 
owned transmission media. In addition to provid- 
ing subscribers with an unsecure voice switch- 
ing service, the AUTOVON provides access 
lines and switching for the primary use of other 
DCS networks for restoral. 

Major geographical network configurations 
consist of the CONUS (including Alaska and 
Canada), Caribbean, Europe and Pacific areas. 
Although the network operates as an entity, it is 
arranged geographically in this way to simplify 
management. 

The network currently consists of 75 switches 
serving customers in the West. There are 16 
switches outside the US, one in the Caribbean, 
five in the Pacific and ten in Europe. All these 
switches, except the one on Oahu, Hawaii, 
which is leased, are owned, operated and 
maintained by the military departments. The 
CONUS portion (including Canada) has 59 
switches which are dispersed to improve its 
ability to survive. 

Although the Canadian switches provide 
general-purpose AUTOVON service, their cur- 
rent primary function is to meet special North 
American Air Defense Command (NORAD) 
requirements. The US switches also serve these 
requirements but to a lesser degree. 

System trunk interconnections consist of: 

CONUS gateway switches positioned at Ellis- 
ville, Florida for the Caribbean; Pottstown, Penn- 
sylvania and Cedarbrook, New Jersey for 
Europe; and Lodi and San Luis Obispo, Califor- 
nia for the Pacific. 

The Caribbean gateway switch to CONUS is 
at Corozal, Panama Canal Zone. 

European gateway switches to CONUS are at 
Hillingdon, England, Feldberg, Federal 
Republic of Germany and Mt Vergine, Italy. 

Pacific gateway switches are at Wahiawa, 
Hawaii, Fuchu, Japan and Clark Air Base in the 
Philippine Islands. 

The limited quantity of transoceanic inters- 
witch trunks (ists) prevents sufficient trunking 
capacity to handle all peak traffic demands 
between overseas areas and the CONUS. Dur- 
ing these periods a relatively high percentage of 
calls will encounter an engaged signal. How- 
ever, to ensure a greater call completion rate for 
more important calls, the AUTOVON is designed 
with a multi-level precedence pre-emption sys- 
tem. Because of the limited number, trans- 
oceanic interswitch trunks must be maintained 
in full operation as degradation of any of these 
trunks could affect inter-area traffic saturating 
the intra-area system with ineffective call 
attempts. The economic constraints have dic- 
tated that this trunking is limited to the number 
necessary for flash non-blocking (fnb) require- 
ments. Flash/flash override is the designation for 
the highest precedence communications. The 
fnb criteria specify the minimum circuit paths 
which would be required for communications 
between the National Command Authorities and 
the unified and specified commands in geog- 
raphical areas during a crisis. 

Other networks supported by AUTOVON are: 

The Automatic Secure Voice Communications 
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World-wide AUTOVON network 


(AUTOSEVOCOM) network which makes use of 
the AUTOVON network interswitch trunks by 
seizing specially conditioned circuitry for 
narrow-band, encrypted, voice communica- 
tions service. Encryption is accomplished by 
AUTOSEVOCOM equipment after the connec- 
tion is made. 

The Automatic Digital Network is used for 
record communication. A secondary capability 
of AUTOVON is to restore selected AUTODIN 
tributary circuits and trunks to provide alternate 
routeing for record data traffic between AUTO- 
DIN switching centres and certain AUTODIN 
switching centres and tributaries. 

The size of the AUTOVON is dictated by 
funding constraints to provide a specific level of 
service. That is, a given number of circuits will 
handle a projected number of calls. The 75 
AUTOVON switches are interconnected by 
approximately 8600 ists and terminate approxi- 
mately 17 246 access lines. Customers served 
by the AUTOVON are classified as either sub- 
scribers or users. Subscribers have direct 
access to the network by either special tele- 
phone sets or PBSs at base complexes; users 
gain access to the AUTOVON through these 
exchanges. Access may or may not require 
operator assistance and access is limited to 40 
per cent of the total official main-line telephone 
instruments at these locations. The AUTOVON 
handles about 1 100 000 calls per day. 

Its purpose is to provide nearly instantaneous 
voice communications for the exercise of com- 
mand and control by the National Command 
Authorities and essential elements of the 
Department of Defense. Also included in the 
traffic which is authorised to transit this network 
are those essential elements of intelligence, 
operational, logistical and administrative 
requirements. Both the White House and certain 
civil agencies concerned with national security 
and emergency situations rely quite heavily on 
the AUTOVON for both voice and data com- 
munications. Extensive use of the AUTOVON is 
made in conjunction with the White House 
Communications Agency resources to provide 
communications support during Presidential/ 
Vice-Presidential movements as well as those of 
Department Secretaries. Support is especially 
provided for Secretary of State requirements for 
various actions in which this Department is 
involved. Certain civil agencies are given 
AUTOVON service to meet unique and varied 
requirements. For example it is used by the 
Federal Aviation Administration during sky jack- 
ings, and by the Federal Disaster Assistance 
Administrations and similar agencies during 
catastrophes caused by weather, fire and 
explosions. 

To accommodate command and control, 
operations and other types of voice calls, the 
AUTOVON processes traffic preferentially by 


precedence level in accordance with the Joint 
Uniform Telephone Communications Prece- 
dence System. Based on the call content, a 
subscriber, when placing calls, may use his 
highest authorised precedence or any lower 
precedence. The use of a precedence higher 
than that authorised for the access line results in 
the call being routed to an unauthorised prece- 
dence announcement. The use of priority or 
higher precedence is limited to AUTOVON sub- 
scribers. Customers calling through a base 
complex telephone exchange are restricted to 
routine precedence, but may be able to place a 
higher precedence call through their PBX 
operator. When a call is initiated on a line 
engaged with another conversation at a lower 
precedence, the higher precedence call can 
take over the circuitry and be completed. The 
respective levels of precedence in descending 
order and their applications are: 

Flash override (O) which has precedence 
over and pre-empts any other call of lower 
precedence, is available to the President of the 
United States, the Secretary of Defense and 
Joint Chiefs of Staff; unified and specified com- 
mands when declaring either Defense Condition 
One or Defense Emergency; the Commander- 
in-Chief, North American Air Defense Command 
when declaring either Defense Condition One or 
Air Defense Emergency; and other national 
authorities the President may authorise. 

Flash (1) precedence is reserved generally for 
telephone calls concerned with command con- 
trol of military forces essential to defence and 
retaliation; critical intelligence essential to 
national survival; conduct of diplomatic negotia- 
tions critical to the arresting or limiting of hos- 
tilities; the dissemination of critical civil alert 
information essential to national survival; the 
continuity of Federal government functions 
essential to national survival; the fulfilment of 
critical United States internal security functions 
essential to national survival; and a catastrophic 
event of national or international significance. 

Immediate (2) precedence is reserved gen- 
erally for telephone calls concerning situations 
which gravely affect the security of national and 
allied forces; for the reconstitution of forces after 
an attack; the intelligence essential to national 
security; for the conduct of diplomatic negotia- 
tions to reduce or limit the threat of war; for the 
implementation of Federal Government actions 
essential to national survival; for situations which 
gravely affect the internal security of the United 
States; for civil defence actions concerning the 
direction and survival of the US population; for 
disasters or events serious enough to have an 
immediate and detrimental effect on the welfare 
of the population; vital information having an 
immediate effect on aircraft, spacecraft, or mis- 
sile operations; and for distress assistance. 

Priority (3) precedence is reserved generally 


for telephone calls requiring expeditious action 
by called parties and/or carrying essential 
information for the conduct of government oper- 
ations. 

Routine (4) precedence designation applies 
to those official government Communications 
which require rapid transmission by telephonic 
means but do not require preferential handling. 

All subscriber lines from AUTOVON switches 
must be available to receive precedence level 
calls. Precedence restrictions are placed on 
subscribers for originating calls, but not for 
terminating calls. An access line, whether it is 
capable of originating precedence calls or not, 
may receive precedence calls from a number of 
authorised originators. 

Requirements for originating precedence 
level calls are validated on the basis of expected 
need for command, control and support of 
military activities during major crises. No sepa- 
rate determination is made for lower require- 
ments during normal times; although normal 
requirements could be expected to be some- 
what lower, primarily immediate and priority, the 
system must be capable of handling the max- 
imum crisis. 

Traffic studies are conducted on a pre- 
scheduled monthly and bi-monthly basis. The 
source of data is the AT&T AUTOVON Network 
Administration Report. Network average busy- 
hour call distribution for CONUS AUTOVON 
indicates that approximately 2.3 per cent of all 
traffic is precedence traffic, increasing to 3.9 per 
cent during the CONUS-to-Europe busy hour. 
Calls originated overseas during peak busy 
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hours indicate that approximately 32 per cent of 
all overseas traffic is precedence traffic. 

Traffic studies of postulated crisis conditions, 
from a standby military preparation status to an 
immediate readiness posture, indicate that 15 
per cent of all CONUS crisis traffic will be 
precedence traffic and 87 per cent of all over- 
seas Crisis traffic will be precedence traffic. 

Other features of AUTOVON are: 

The maximum calling area indicator that 
restricts the geographical area to which a cus- 
tomer can call. For example, a CONUS sub- 
scriber may be restricted to calls only within 
CONUS, or additionally, either CONUS to 
Europe, or CONUS to the Pacific, or Global (all 
areas served by AUTOVON). 

The off-hook service which enables a sub- 
scriber to call a predesignated number by 
removing the handset of his telephone is 
extremely advantageous to high-level com- 
mand centres requiring rapid communications. 
As the number of the subscribers to be called is 
automatically dialled the calling subscriber 
saves time and eliminates error. 

An abbreviated dial enables a subscriber to 
call up to 80 pre-selected parties by dialling only 
two digits and a special symbol and the com- 
plete number is dialled automatically. 

Conferencing enables a subscriber to setup a 
conference call with three or more parties. This 
may be accomplished on a pre-designated 
basis so that by dialling a single telephone 
number all of the conferees will be automatically 
called and connected to the conference bridge. 
A random conference can be established with 


425 


the assistance of an operator. Because of the 
high demand by subscribers for this capability 
many formerly required dedicated networks 
have been integrated into the AUTOVON. One 
example of this is the JCS Automatic Confer- 
ence Arrangement which allows various confer- 
ences to be pre-arranged based on the specific 
requirements of any given time and different 
command and control elements can be brought 
into the conversation. 

The AUTOVON Assistance Operator (AAO) 
provides assistance to the AUTOVON subscrib- 
ers in arranging conferences, giving directory 
information and upgrading the precedence and 
maximum calling area capability in an 
emergency or Crisis. 

One of the major objectives of the AUTOVON 
is surviving through periods of emergency, 
when some switching centres may be impaired 
or lost. Economic considerations world-wide, 
and political and strategic considerations, 
expecially outside the USA have added 
emphasis in this area of concern. The major 
efforts therefore to meet the objective of sur- 
vivability are: 

Polygrid routeing is a pattern of trunk inter- 
connections in CONUS whereby a special 
scheme is employed to establish a call. Switch 
locations are outside prime target areas and 
away from highly industrialised or congested 
areas. This unique routeing scheme was 
developed to provide optimum assurance for 
call completion, particularly of high-precedence 
calls, even when there is severe network dam- 
age. The flexibility and efficiency of traffic route- 


AUTOVON Financial year 1979 monthly planning rates 


Phone; phone/secure Flash 

Voice; switch facility Immediate 

Secure voice, and pbx Priority 

(two-way) Routine 

Phone/data and Flash 

pbx (send only) Immediate 
Priority 
Routine 

Monthly rate 

per weighted 

unit 


Weighted units shown in parentheses 
Rates in dollars per month 
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Maximum call area 


Operation and maintenance responsibility of AUTOVON 


Area 
CONUS (includes Canada): 


Europe 

Donnersberg, Germany (Federal Republic 
Contano, Italy 

Hillingdon, England 

Martlesham Heath, England 

Langerkopf, Germany (Federal Republic) 
Schoenfeld, Germany (Federal Republic) 
Humosa, Spain 

Mt Vergine, Italy 

Mt Pateras, Greece 

Feldberg, Germany (Federal Republic) 


Pacific 

Grass Mountain, Okinawa 
Finegayan Bay, Guam 

Dau (Clark AB), Philippines 
Fuchu, Japan 

Oahu, Hawaii 


Caribbean 
Corozal 


Local Area 
Eur Pac Conus Eur Pac 
68 596 1148 136 1196 
51 447 861 102 897 
34 298 574 68 598 
ie 149 287 34 299 
136 1192 2296 272 2392 
102 894 1722 204 1794 
68 596 1148 136 1196 
34 298 574 68 598 
7 149 287 34 299 
Activity 


Commercial lease (AT&T, 
GTE independent telco's) 


army 
army 

air force 
air force 
air force 
air force 
air force 
air force 
air force 
air force 


army 

navy 

air force 

air force 

commercial lease (Hawaiian 
Telco) 


army 


Area Plus Global Cadin 
Conus Conus Conus 
to Eur to Pac to Carib 
and and and 
Eur to Pac to Carib to 
Conus Conus Conus 
2580 3344 1528 5156 1132 
1935 2508 1146 3867 849 
1290 1672 764 2578 566 
645 836 382 1289 283 
5160 6688 3056 10 312 2264 
3870 5870 5016 7734 1698 
2580 3344 1528 5156 1132 
1290 1672 764 2578 566 
645 836 382 1289 283 
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ing enhances survivability. Distribution of 
switching centres is consistent with traffic 
density and availability of tansmission facilities. 
All AUTOVON switching centres have the same 
classification in the network and, generally, have 
the same operating capabilities. They serve 
originating and terminating traffic, can switch 
tandem traffic, exercise pre-emption and pro- 
vide automatic alternate routeing. Each switch- 
ing centre is provided with inter-machine trunks 
from several of its most immediate surrounding 
centres. Direct trunk groups are established 
between centres to improve accessibility and 
traffic handling. A call entering the network 
attempts first to follow the most direct route 
between switches. If this attempt is not success- 
ful, the call will attempt to be transmitted over 
predesignated alternate routes. As a last resort 
other trunks designated as lateral routes will be 
attempted. Such a scheme is known as automa- 
tic alternate routeing. Trunks designated as 
alternate routes in one call pattern may be 
designated as lateral routes in others so that 
trunk diversity is achieved with minimal trunking. 
The network is sufficiently balanced to enable 
any section of it to take on alternately routed 
loads which may be occasioned either by an 
unusual concentration of activity in suddenly 
created communications focal points or by a 
sudden loss of facilities or switching centres. 
The alternate routeing capabilities of the net- 
work which enable automatic skirting of inter- 
rupted or overloaded trunk groups is possible 
because trunk groups have been brought into 
balance with traffic loads of absolutely vital 
communications. 

Diversity of both interswitch trunks and 
access lines is provided. To aid survivability 
media diversity is provided. This involves divid- 
ing circuits between two points over as many 
different types of media as possible. For exam- 
ple, AUTOVON transoceanic trunks are spread 
over ocean cables and commercial satellite and 


DCS Transmission System 


The DCS Transmission System comprises 
Government-owned and operated communica- 
tions facilities and circuits leased from commer- 
cial telecommunications carriers. The Govern- 
ment owned portion includes all the long-haul 
assets of the three military departments except 
those devoted to tactical communications. 

The types of transmission media include 
line-of-sight radio, over-the-horizon troposcatter 
radio, high-frequency radio, satellites and 
cable. Most government-owned facilities are 
located outside the US. Approximately 54 per 
cent of the government-owned facilities are 
line-of-sight radio. Over-the-horizon troposcat- 
ter radio constitutes 18 per cent, while 13 per 
cent of the facilities are high-frequency radio. 
The remaining government-owned facilities are 
almost evenly divided between satellite (8 per 
cent) and cable (7 per cent). 

Most of the transmission systems provide high 
quality, reliable circuits by using frequency 
division multiplexing (fdm) techniques. Voice 
frequency (vf) channels are arranged in groups 
(12 channels) and supergroups (60 channels). 
Additionally, vf channels can provide up to 16 
teletype circuits if voice frequency carrier tele- 
graph (vfct) equipment is installed. The number 
and type of circuits derived from each transmis- 
sion link depend on the terminal equipment 
installed to satisfy operational requirements. 

The following are the more important charac- 
teristics of the DCS Transmission System. The 
channel capacity of the military-owned media 
varies widely, but 120 voice channels (2 super- 
groups) is typical. Some of the more recent 
line-of-sight links have a capacity of 300 voice 
channels. 

Line-of-sight radios operate primarily in the 4- 
and 8-GHz portion of the frequency spectrum. 
Over-the-horizon tropospheric scatter radios 
operate primarily in the 750 to 980MHz and 
2600 or 4500MHz portions of the frequency 
spectrum. 
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military satellite paths. Route diversity provides 
for geographical dispersion of one or more 
routes out of or into a given facility. 

Dual homing is an arrangement whereby the 
customer's AUTOVON terminal is connected to 
two switching centres. The service uses a single 
directory number and one switch is designated 
as the primary. If that switch fails, access to the 
network is provided through the second switch. 

Split homing is an arrangement similar to that 
for dual homing except that the service uses a 
separate directory number for each access line. 

The AUTOVON is under the operational direc- 
tion. of the Director, Defense Communications 
Agency. This means that the Director of the DCA 
is responsible for AUTOVON meeting the 
requirements of the National Command 
Authorities, the JCS, the military services, and 
others concerned with national security, for 
financial management, for the development of 
technical standards for maintaining network 
status and control procedures and for providing 
management control and operational direction. 

The future of AUTOVON is governed by cus- 
tomer requirements and by the state-of-the-art 
of voice communications. Both operational and 
engineering efforts are being continually pur- 
sued to provide a more efficient, reliable, and 
survivable system consistent with economic 
considerations. 

Current modifications and planned changes 
to the network consist of: 

More extensive use of military communication 
satellites through the DSCS programme both for 
interswitch trunking and access lines is being 
accomplished as facilities become available. 
The DSCS programme primarily serves over- 
seas requirements with a few DSCS terminals in 
CONUS to terminate transoceanic traffic. 

Elimination of switching centres is under con- 
sideration. In the past two years ten CONUS 
switches and one overseas switch have been 
eliminated from the network: Current plans 


More than 20 different types of wide-band 
radios are employed and five major types of 
multiplex equipment are used. The DCS Trans- 
mission System provides connections in 25 
countries throughout the world. 

The DCS Transmission System interconnects 
the three common user switched networks 
(AUTOVON, AUTODIN, AUTOSEVOCOM) of 
the DCS and provides full period dedicated 
circuits to Support the command and control 
requirements between the National Command 
Authorities (NCA), the Joint Chiefs of Staff (JCS), 
and the unified and specified commands. Addi- 
tionally, other government agencies (State 
Department, Federal Aviation Administration, 
Federal Bureau of Investigation, and others) are 
provided service when spare capacity exists. 

The DCS Transmission System has a variety of 
circuits which include high-speed data, wide- 
band secure voice, low-speed teletype, weather 
facsimile and special-purpose command and 
control circuitry. 

DCA manages the DCS Transmission System 
by establishing performance standards, prac- 
tices, methods and operating procedures, by 
directing the restoral and rerouteing of DCS 
circuits based on approved priorities and by 
allocating and re-allocating available transmis- 
sion equipment. 

The DCA provides technical advice, assis- 
tance and guidance to the operating agencies, 
performs analysis and operational evaluations 
of DCS facilities to test the efficiency of the 
equipment, reviews and approves communica- 
tions support plans developed in support of 
contingency plans prepared by the JCS, unified 
and specified commands and military depart- 
ments and reviews and makes recommenda- 
tions on fiscal matters concerning DCS trans- 
mission facilities. 

It is responsible for monitoring and evaluating 
the performance of the US International Record 
Carriers in providing leased communications 
services overseas, for co-ordinating, approving 
and directing the implementation of changes, 


authorise the elimination of six more CONUS 
switches by October 1979. A study is now 
underway concerning the possible elimination 
of one of the European switches. It will also 
determine the optimum number, routeing and 
mix of transmission media between CONUS and 
Europe, within Europe, CONUS to the Pacific 
and within the. Pacific, based on changes in 
communications traffic patterns. 

Conversion of analog switches to digital 
switches is under consideration. Such a move 
will vastly improve efficiency, eliminate current 
technical problems and reduce costs. The amp- 
litude of a digital signal is characterised by only 
two states, whereas the amplitude of any analog 
signal is characterised by an infinite number of 
states. In addition, the amplitude-time relation- 
ship of a digital signal is not critical, but the 
amplitude-time relationship of an analog signal 
must be exact. Because of these factors a digital 
transmission is significantly easier to encrypt, 
easier to reproduce, more immune to distortion, 
simpler and less expensive to instal and main- 
tain. 

The conversion of 24 individual, nominal 
4kHz, interswitch trunks to a single 1.544 
Megabit per,second circuit is under way. These 
wide-band circuits permit bulk encryption and 
provide privacy for each of the 24 interswitch 
trunks derived from the single 1.544 megabit per 
second circuit. Commercial telecommunica- 
tions facilities have traditionally represented a 
large portion of the DCS. Recent improvements 
in satellite technology have permitted the car- 
riers to accumulate large blocks of spare com- 
munications capacity to provide bulk transmis- 
sion at special tariff rates. These special rates 
result in savings to bulk purchasers, but the 
purchaser must derive and manage his own 
bulk connections. The 1.544 megabit per sec- 
ond trunks are bulk encrypted to provide trans- 
mission security. 


modifications and enhancements to existing 
DCS facilities, for monitoring periodic exercises 
to test the DCS, for making recommendations to 
correct deficiencies and for developing new 
concepts and methods to incorporate new 
technology to ensure the survivability of the 
DCS. 

The day-to-day operational management of 
the DCS Transmission System is accomplished 
through the DCA Operations Control Complex 
(DOCC). Long-range actions are referred to the 
appropriate DCA Headquarters staff element for 
resolution. Management programmes and pro- 
cedures are detailed in DCA Circulars. 

DCA Circular 310-70-15° assigns numerical 
values to circuit parameters, establishes stan- 
dard test procedures and is the principal man- 
agement document for exercising operational 
control at the station level. 

DCA Circular 310-70-575' establishes the 
DCS Technical Evaluation Program, the DCS 
Performance Monitoring Program and the DCS 
Performance Evaluation Program. These facili- 
tate the quick identification and correction of 
communications degradations. 

DCA Circular 310-55—15 establishes the 
DCS communications status reporting system 
used to obtained near realtime and historical 
operational data from every DCS installation. 
Once obtained, the status information is sub- 
jected to computer analysis for trend identifica- 
tion. 

Most of the equipment currently used in the 
DCS Transmission System is capable of provid- 
ing reliable circuits when properly engineered, 
installed and maintained. DCA uses manage- 
ment by exception techniques. Appropriate 
management thresholds have been established 
for each transmission facility allowing the man- 
agement to attend to the poorest performing 
links. The appropriate operating agency makes 
the correction. Past actions have ranged from 
normal logistical efforts to obtain needed 
replacement parts to the renovation of a com- 
plete facility to upgrade equipment. 


The commercially leased portion of the DCS 
Transmission System is operated and main- 
tained by the commercial communications 
common carriers according to the individual 
carrier's internal policy and procedures. DCA is 
not responsible for the operation and mainte- 
nance of commercially leased service but 
assists the carriers in conducting standard cir- 
Cuit parameter tests at terminating stations to 
test if the circuit meets operational require- 
ments. If a circuit fails the parameters test, it is 
correct by the carrier. Carrier frequently make 
the circuit good by rerouteing around the defi- 
cient segment. 

The government-owned portion of the DCS 
Transmission System is operated and main- 
tained by operation and maintenance (0 and m) 
agencies of the military departments. DCA pro- 
vides technical advice and assistance as 
required, established standard reporting sys- 
tems, and standard test procedures and 
develops circuit parameter values. Each military 
department repairs defective equipment in 
accordance with military department standard 
procedures. The o and m agencies are: 

Army Communications Command (USACC), 
at Fort Huachuca, Arizona. 

Air Force Communications Service (ARCS), at 
Scott AFB, Illinois. 

Air Defence Command (ADCOM), at Peterson 
Field, Colorado. 

Naval Telecommunications Command (NAV- 
TELCOM), in Washington, District of Columbia. 

In a21 August 1963 memorandum, the Presi- 
dent directed the establishment of the National 
Communications System (NCS) to link together, 
improve and extend the communications 
facilities and components of various Federal 
agencies. The objective of the NCS (as stated in 
the memorandum) is to provide communica- 
tions for the Federal Government under all 
conditions, ranging from normal peacetime to 
national emergencies and international crises 
including nuclear attack. Subsequently, the 
assets of the DCS were identified as part of the 
NCS with the Department of Defence (DoD) 
designated as the operating agency. As the 
NCS operating agency the DoD is specifically 
committed to the following: 


Automatic Secure Voice Communi- 
cations (AUTOSEVOCOM) 


The Automatic Secure Voice Communications 
(AUTOSEVOCOM) network is a world-wide net- 
work which provides encrypted voice com- 
munications among designated Department of 
Defense and certain non-Department of 
Defense subscribers. Phase | of the network was 
approved by the Deputy Secretary of Defense in 
July 1967. The JCS provides a list of approved 
Phase | subscriber terminals, identified by 
equipment sequence number and location, with 
a description of how they are configured into a 
world-wide network. 

The AUTOSEVOCOM network is an integral 
part of the Defense Communications System. 
The network consists of switching centres, 
transmission facilities, and subscriber terminals. 
Subscribers are homed either on an AUTO- 
SEVOCOM switch, on an Automatic Voice Net- 
work (AUTOVON) switch, or Joint Overseas 
Switchboard (JOSS). The AUTOSEVOCOM 
switches (AN/FTC-31, 758A, 758C, and SEC- 
ORD) provide for wide-band secure voice 
communications between local subscribers and 
enable local subscribers to establish long- 
distance secure voice calls. The majority of the 
long-distance calls are routed by the AUTO- 
VON. The major AUTOSEVOCOM switches are 
also interconnected by wide-band 50 kilobit per 
second circuits for direct dialling. 

The network consists of 11 automatic 
government-owned switches, one leased auto- 
matic switch in the Pentagon and 101 manual 
government-owned switches. There are 1460 
authorised wide-band subscribers, of which 
1347 are operational and served by the AUTO- 
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Development of automatic switched systems 
(AUTOVON, AUTODIN, AUTOSEVOCOM) to 
meet most of the DoD needs, the needs of the 
civil government agencies directly concerned 
with national security and to meet certain critical 
emergency requirements of other civil agencies. 

Leasing of channels in transoceanic com- 
mercial systems and making those channels 
available to other NCS agencies directly con- 
cerned with national security. 

Supplying DoD-owned communications 
channels for the use of other NCS agencies 
directly concerned with national security or 
agencies with national security requirements. 

Supplying spare or unused capacity to other 
NCS agencies without national security or criti- 
cal emergency requirements on a _ non- 
interference basis subject to pre-emption of 
termination if priority traffic loads dictate. 

Defence agencies, military services and NCS 
agencies with national security or critical 
emergency requirements gain access to the 
DCS by submitting a validated Telecommunica- 
tions Service Request (TSR) directly to DCA. The 
TSRis processed in accordance with applicable 
NCS/DCA publications, and the requirements 
are incorporated into the appropriate NCS/DCA 
long-range planning. Service is usually pro- 
vided under a negotiated reimbursement 
agreement. 

When telecommunications requirements 
received from the agencies of the Federal Gov- 
ernment do not meet the national security or 
critical emergency criteria they are referred to 
the Assistant Secretary of Defence (Communi- 
cations, Command, Control, and Intelligence). 

The future DCS Transmission System will use 
digital transmission media which will facilitate 
bulk encryption of each link and operate more 
cheaply and reliably. Increased reliance will be 
placed on satellite connections for long-haul 
circuits, although terrestrial links will be required 
to provide local distribution. The combination of 
circuit media will depend on the results of 
restoral and survivability. studies and national 
policy. 

The transition from the current analog system 
to the digital DCS will span several years 
because of the number of links involved and the 


SEVOCOM switches; 276 authorised narrow- 
band subscribers, of which 239 are operational 
and served by the AUTOVON switches; and 236 
authorised access lines with 224 operational 
from the AUTOVON switches to the AUTO- 
SEVOCOM switches. Not included in these 
figures are the subscribers served by the White 
House, State Department, and CIA switches 
which interface with the AUTOSEVOCOM sys- 
tem through the Pentagon switch. Long- 
distance narrow-band AUTOSEVOCOM calls 
are placed through the AUTOVON system. 
Long-distance wide-band AUTOSEVOCOM 
calls are placed through the wide-band 50 
kilobit per second circuits between the AUTO- 
SEVOCOM switches. 

The AUTOSEVOCOM system was _ estab- 
lished primarily for the exercise of DoD com- 
mand and control functions to include opera- 
tional direction, crisis reporting, intelligence, 
logistics and personnel support functions. The 
system currently serves the National Command 
Authorities, Offices of the Secretary of Defense, 
JCS, military departments, the unified and 
specified commands and their supporting ele- 
ments. All classifications of traffic, including top 
secret and special intelligence (Sl), are handled 
by the network. The system is self- 
authenticating up to and including secret. How- 
ever, special authentication is required for top 
secret and Sl traffic. The same precedence 
system used for AUTOVON is used for AUTO- 
SEVOCOM. 

The Defense Communications Agency (DCA) 
is the AUTOSEVOCOM system manager and is 
responsible for monitoring the status of all 
switches and serving circuits. Sample narrow- 
band traffic statistics are compiled each month 
to test the efficiency of the system. The Depart- 
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amount of capital investment required. During 
the transition period the DCS Transmission Sys- 
tem will be a hybrid system with digital equip- 
ment installed on the backbone links first, while 
the existing analog equipment continues to 
provide the spur, or feeder connection. 

The primary terrestrial links from England 
through the Benelux countries to the Federal 
Republic of Germany and on into Italy are now 
being upgraded. The first upgrading to digital 
transmission will take place on the Digital Euro- 
pean Backbone in four phases. It is projected 
that it will be operating by 1984. 

Current management techniques and prog- 
rammes will be modified to accommodate the 
increased reliability expected of digital systems. 
Analog circuit parameters do not apply to digital 
systems directly and substitute indicators of link 
and circuit performance are being identified and 
standard measurement techniques developed. 

The leased portion of the DCS Transmission 
System is being upgraded to digital techniques 
faster than the government-owned portion. 
Additionally, DCA has recently initiated a prog- 
ramme of leasing long-haul, 1.544 megabit per 
second service to replace individually leased 
circuits. This concept allows DCS to drive 24 
individual circuits from one leased wide-band 
path, provide bulk encryption and obtained cost 
savings. The first wide-band service between 
Wahiawa, Hawaii and Stockton, California was 
activated on 12 September 1977. Wide-band 
service between Hall Beach, Canada and Fort 
Leavenworth, Kansas is in the final stages of 
implementation. Thirteen additional candidates 
for wide-band leased service have been iden- 
tified. 

New technologies currently being considered 
for future application in the DCS are in various 
stages of r and d, test and evaluation. These 
involve standard line-of-sight digital radio, stan- 
dard digital multiplex equipment, standard 
radio/multiplex bulk encryption equipment, mil- 
limetric wave radios, fibre optic transmission 
equipment, automatic technical control facility 
equipment and computer controlled circuit 
routeing. 


ment of the Army has been directed by DCA to 
establish and maintain an AUTOSEVOCOM 
Configuration Control Board to ensure standar- 
disation on all modifications made to AUTO- 
SEVOCOM equipment. The DCA is responsible 
for the network configuration and sizing. Man- 
agement directives are issued as DCA circulars. 

In May 1976 the Deputy Secretary of Defense, 
in accordance with the recommendations of the 
Defense Systems Acquisition Review Council, 
approved the full-scale development of the 
Automatic Secure Voice Communications 
(AUTOSEVOCOM) II programme and desig- 
nated the Director of the Defense Communica- 
tions Agency as the programme manager and 
the Department of the Army as the leading 
military department, in support of the prog- 
ramme manager, for development, testing, 
acquisition and implementation. 

The AUTOSEVOCOM II Programme is the 
planned Defense Communications System for a 
world-wide strategic secure voice communica- 
tions system. The programme will develop, 
acquire and implement on a phased basis, an 
efficient and effective secure voice system to 
serve over 10000 subscribers. A maximum 
effort was being made to use equipment being 
developed under the Joint Tactical Communica- 
tions (Tri-Tac) Programme for the tactical com- 
munications environment to ensure interopera- 
bility between tactical and strategic users and to 
provide for the life-cycle cost benefits of equip- 
ment commonality and eliminate development, 
procurement, operation, and maintenance cost 
of interface equipment. The programme was to 
use cryptographic techniques and terminal 
equipments that have been developed by NSA 
to support the Tri-Tac Programme. Overseas, it 
would have employed the AN/TTC-39 switch 
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being developed under the Tri-Tac Programme. 
In the United States, switching would be 
accomplished through leasing of specially mod- 
ified commercial switches. Transmission sys- 
tems would make maximum use of the military 
satellite systems overseas and leased- 
commercial trunks in the United States. 

The impetus for increased security in voice 
communications is based on a series of DoD 
vulnerability analyses. The general US policy 
applying to military voice, particularly radios and 
to communications in general, is that all will be 
secured. The AUTOSEVOCOM II programme 
will provide a major improvement in secure 
voice systems. However, the programme has 
come to a standstill. The House Appropriations 
Committee (HAC) withdrew financial year 1978 
funds in research, development, test and evalu- 
ation and procurement for the AUTOSEVOCOM 
Il programme due to congressional concern 
about the potential development of two separate 
secure voice systems, AUTOSEVOCOM II and 
the civil Executive Secure Voice Network 
(ESVN). The postulated civil network is being 
designed to operate over a high-quality tele- 
phone system like the Bell System’s DDD net- 
work in the US. It does not have certain features 
that are mandatory for military operation such as 
fast call set-up time, precedence and pre- 
emption and direct interoperability with the tac- 
tical military forces. Congress postulated that it 


Automatic Digital Network (AUTO- 
DIN) 


In 1950 the US Air Force Logistics Command 
established a data network to pass large vol- 
umes of data pattern traffic. This network was 
called the Combat Logistics Network (COM- 
LOGNET), a dedicated, single-purpose net- 
work. Two things became apparent about the 
COMLOGNET operation: first, the network was a 
very efficient method of passing traffic and 
second, the potential traffic handling capability 
of the system far exceeded the logistics traffic 
requirement. At that time, the Air Force operated 
a number of dedicated networks to satisfy 
various command and operational require- 
ments. Since those systems were expensive 
both in terms of cost and manpower, it was 
decided to begin consolidating them into a 
general-purpose network for the whole Air Force 
called AFDATACOM. In 1960 the Defense 
Communications Agency was formed and 
required, among other things to provide a 
general-purpose switched data system for the 
whole DoD. DCA assumed control of 
AFDATACOM in 1963 and renamed it AUTO- 
DIN. Since then AUTODIN has undergone 
numerous changes, switches have been added 
and deleted, trunking and switch hardware have 
been reconfigured, subscriber capabilities have 
greatly increased and numerous changes have 
been made in software. It is now a general- 
purpose network that serves the Department of 
Defense and other Federal agencies, such as 
the Federal Aviation Agency, General Services 
Administration, quasi-government agencies 
and defence contractors. 

The Automatic Digital Network (AUTODIN) 
consists of 16 automatic switching centres 
(ascs), interswitch trunks (ist’s), and about 1300 
subscribers (also called tributaries). There are 
five ascs in the Pacific, three in Europe, and 
eight within the continental United States 
(CONUS). It has been designed, engineered 
and programmed to provide continuous opera- 
tion, minimal loss of service and no loss of traffic. 

The AUTODIN is used to satisfy most record 
communications requirements for the DoD and 
other agencies. As a general-purpose system, it 
provides services to both the general service 
and intelligence communities, while keeping 
these communities’ traffic separate. It permits 
subscribers to pass either narrative or data 
record traffic to any other subscriber connected 
to the network with assurance of delivery. 

The system recognises six levels of prece- 
dence which specify the relative order in which 
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might cost less in the short term because 
transmitting analog at lower data rates is cur- 
rently more compatible with existing transmis- 
sion facilities in the US than digital at the higher 
data rates. 

The principal military requirement for 
improved voice security is the capability to talk 
in a secure mode through the strategic com- 
munications system to deployed tactical military 
forces. This basic command and control capa- 
bility, established by the commanders of the 
unified and specified commands, was reiterated 
by the Chairman of the Joint Chiefs of Staff to the 
Chairman of the House Appropriations Commit- 
tee in January 1978. The strategic system, 
providing day-to-day communication services 
to fixed military installations during peacetime, 
must be extensible to and interoperable with, the 
tactical secure voice systems employed by 
tactical commanders during periods of tension, 
deployments, contingencies and war. 

From a national viewpoint, there are benefits 
to be gained from interoperability between civil 
and DoD secure voice systems. However, con- 
cerning national defence, the majority of secure 
voice requirements are for communications 
between the command and control authorities 
and the tactical forces rather than between DoD 
and the civil agencies. A system based on civil 


specifications would not provide adequate | 


interoperability during a war since thousands of 


messages are to be handled when a channel 
becomes free. If there is more than one mes- 
sage of the same precedence level waiting 
transmission over the same channel, the mes- 
sage that has been waiting longest is selected. 
This selection is made on the basis of first-in- 
first-out according to precedence. Levels of 
precedence are assigned by the sender of the 
message and are not changed by the system. 
The system will interrupt transmission of a low- 
precedence message if a high-precedence 
(such as critic, emergency command, or flash 
precedence) message arrives to be sent over 
the same channel. Itis interrupted by cancelling 
the lower precedence message automatically 
and re-transmitting it automatically later. 

Message switching service is the type of 
AUTODIN services most used by subscribers 
and is characterised by the wide variety of 
customer requirements that it can satisfy. 
AUTODIN is capable of handling a variety of 
media data codes and message formats as well 
as serving many different terminals operating at 
speeds from 45 to 4800 bauds. High-volume 
subscribers passing a large volume of traffic to 
another subscriber can ask for a direct circuit, 
which bypasses the message switching portion 
of the asc, to be established to the other 
subscriber. This allows direct traffic flow and 
eliminates the requirement for formating, infor- 
mation forwarding, and possible information 
delays in message switching. 

A query/response capability permits a sub- 
scriber to put a query to a distant computer and 
receive a reply. Terminals using this type of 
service are classmarked to be recognised by 
the serving asc. 

The guaranteed sequential delivery of multi- 
ple segment message enables AUTODIN to 
accommodate the delivery of bulk data mes- 
sages of unlimited lengths which have been sent 
in groups of 500 line blocks, with the assurance 
that the groups will be received in the same 
order as transmitted. Sequential delivery allows 
AUTODIN to transmit digital facsimile. 

The subscribers are homed to one or more 
ascs. They have a wide range of equipment, 
operate from 45 to 4800 bauds and use any type 
of transmission medium (from hf radio to satel- 
lite). They transmit and receive messages in any 
or all of three language media: teletype, data 
card, or magnetic tape, using either ASCII or ITA 
2 code. Subscribers may access the asc in one 
of two formats: ACP 127 or JANAP 128. The ascs 
provide automatic format, language, and code 
conversions for connected terminals. Users 
reimburse DCA for the costs of operating the 
ascs and ists through the Communications Ser- 


tactical users will be using digital instruments. 

Alternatives have been offered to the Chair- 
man of the House Appropriations Committee. 
Unless decisive action is taken soon to imple- 
ment the new system (AUTOSEVOCOM ll) 
which is interoperable with tactical communica- 
tions systems, the DoD communications sec- 
urity could still be deficient in the 1990s. Secure 
command and control communications from the 
national level to deployed military forces require 
concurrent development and fielding of a 
strategic and tactical communications security 
system. This is more economical as well as 
efficient. 

The problems associated with the AUTO- 
SEVOCOM II programme clearly illustrate the 
differences between the telecommunications 
requirements of DoD and the civil agencies and 
of the means necessary to satisfy those 
requirements. There is good and justifiable 
rationale for such differences. It is difficult to 
envisage one telecommunications system that 
can satisfy all telecommunications requirements 
adequately and at a cost acceptable to each 
user. Either requirements will be left unsatisfied 
or costs will be incurred for unneeded and 
unwanted features. The overriding concern is 
that national security could be jeopardised by 
deficiencies in DoD telecommunications and 
command and control systems. 


vices Industrial Fund (CSIF) based on number, 
access speed, and types of service being 
provided to the subscribers. DCA pays for 
commercial leases and reimburses the military 
departments for their direct operation and 
maintenance expenses (except military 
salaries) from the CSIF. Subscribers are control- 
led by the military departments’ operations and 
maintenance commands and by the DCA area 
operation centres. 

AUTODIN is managed at various organisa- 
tional levels within DCA. Overall, DCA is 
responsible for network management and oper- 
ational control and the military departments 
which operate and maintain the system apply 
their own management criteria on a day-to-day 
basis. There is a constant interchange of infor- 
mation among the different levels of manage- 
ment with operational direction being central- 
ised at DCA. 

The eight CONUS ascs and the Hawaiian 
ascs are leased from Western Union. The seven 
remaining overseas ascs are government- 
owned and maintained. All ascs are operated by 
government staff. The AUTODIN system is 
required to be reliable, accurate, secure and 
fast. 

To achieve reliability, receipt of each line 
block of message data that is transmitted bet- 
ween a subscriber terminal and a switch, or 
between a switch and another switch, or bet- 
ween the various pieces of equipment within a 
switch, is electrically acknowledged by the 
receiving station or piece of equipment before it 
is released by the transmitting station or piece of 
equipment. If the proper acknowledgment is not 
received, the line block is automatically re- 
transmitted. For most subscribers each com- 
plete message is held in storage by the switch 
until each addressee’s communications centre 
equipment has electrically acknowledged 
receipt of the entire message. Each AUTODIN 
switch and most subscriber terminals have 
complete backup of redundant equipment, to 
include power and air conditioning. Most of this 
backup equipment activates automatically with 
the failure of the prime, or an alarm informs an 
operator of the failure and enables him to 
activate the backup equipment. As each mes- 
sage enters a switch, it is written on two magne- 
tic tapes called history tapes. This is done 
before any other processing, and ensures that 
all traffic and journal data are preserved. Should 
the switch or any component fail, all intransit 
messages can be recovered from these history 
tapes, and reintroduced into the system without 
requiring re-transmission by the originator. The 
use of multiple homing, or the connection to two 


or more ascs from one subscriber improves 
reliability and is limited to critical command and 
control subscribers such as major command 
headquarter communications centres. Alternate 
routeing is another feature that enhances relia- 
bility providing an alternate delivery if a sub- 
scriber's primary AUTODIN access line fails. 
There are three methods or phases of restoral 
which can be used to provide the needed 
alternate delivery and a subscriber may have 
the capability to employ any one or all three. 
For the greatest accuracy the system's prime 
contractor was required to guarantee that no 
more than one errored character in 10 million 
would go undetected. When transmission bet- 
ween a subscriber and a switch or between 
switches takes place, each character is 
checked for parity. Then each line block is 
checked for parity and framed by four control 
characters. If the receiving equipment at a 
subscriber terminal or a switch discovers an 
error, it automatically requests a roll back and 
re-transmission of the errored line block. If the 
same line block is rolled back and repeated 
three times, an alarm alerts the operator of a 
transmission line problem. A similar procedure 
takes place between the major equipments 
within a switching centre as they transfer mes- 
sage data back and forth to one another. 

Transmission security is provided at each 
asc. The message processing computer in the 
asc maintains various tables and ledgers. Two 
of these tables deal directly with transmission 
security: the channel tables and the déstination 
tables. Each table contains information pertinent 
to each channel or destination. One portion of 
this information is the security level of each 
channel or destination. Before a message can 
be transmitted over a channel, its security clas- 
sification is checked against the security level of 
the channel. Should there be a security mis- 
match (or if the message is classified higher 
than the channel), the message is automatically 
scrubbed and a computer generated service 
message is sent to the message originator 
informing him of the mismatch and requesting 
the message be delivered by other means. 

There are two types of crypto-security pro- 
vided, on-line and off-line. For on-line encryption 
encryption devices are placed directly on each 
end of subscriber terminal access lines and 
interswitch trunks. A message traversing the 
system will be encrypted and decrypted on 
several different random keying devices before 
reaching its destination. The exceptions to this 
rule are those classified messages destined for 
stations with unsecured circuits, or for extremely 
sensitive messages. For these, off-line encryp- 
tion, which is accomplished at the terminal 
locations, must be used. Using devices which 
are not connected directly to the access line, 
these messages are converted into random five 
letter coded groups. They. then travel the 
AUTODIN system in coded form which in effect 
provides double encryption while on access 
lines or ists. Finally the message is decrypted at 
the destination subscriber terminal on a similar 
off-line device and delivered to the addressee. 

Physical security is ensured by burning clas- 
sified waste, storing classified material in safes 
or vaults and controlling access to subscriber 
terminals and switches. 

Messages are rapidly processed by AUTO- 
DIN through the use of the precedence system 
coupled with high-speed access lines and 
interswitch terminals and by using high-speed, 
third generation, digital computers at the ascs. 

The present AUTODIN message switching 
centres will be operational until 1985 at the 
earliest. Packet switching (AUTODIN II) will be 
implemented over the next few years. 

In recent years the Department of Defense 
has experienced a steady growth in the number 
of computer-based information systems with 
geographically scattered terminals. The data 
communication requirements of these systems 
have usually been met by the establishment of 
dedicated networks for each application system 
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using leased lines and, in some cases, multip- 
lexers. The current AUTODIN |, a true store- 
and-forward system, has been modified to pro- 
vide a limited query/response and sequential 
bulk data transfer capability to accommodate 
some of the less stringent requirements of 
currently operational computer-based informa- 
tion systems. 

In April 1976 three teams, led by AT&T, 
Western Union and Telenet Communications 
Corporation submitted proposals to the Defense 
Communications Agency for upgrading the 
AUTODIN network to AUTODIN II. 

The AT&T team includes Bell Telephone Labs 
and Western Electric, as well as the National 
Scientific Labs. Western Union is the leader of a 
team which includes Aeronutronic Ford, Com- 
puter Sciences Corporation and Data Systems 
Analysts Incorporated. The Telenet team 
includes Bolt, Beranek and Newman Incorpo- 
rated and Page Communications. 

AUTODIN II is designed to provide an 
economical and reliable data communications 
service both for interactive timesharing and 
transaction-orientated systems requiring rapid 
response between terminals and computers, 
and for remote job entry and computer-to- 
computer data transfers requiring high- 
transmission capacity intermittently. 

AUTODIN II is based on the technology of 
packet-switching which was pioneered by the 
Defense Advanced Research Projects Agency 
(ARPA) with the ARPANET currently managed 
by DCA. Packet switching is an effective means 
of providing a switched data service to compu- 
ter users. Public packet-switching networks are 
already operating or are being installed in sev- 
eral major countries, including the United 
States, Canada, Britain and France. Packet- 
switching is the modern equivalent of store- 
and-forward message-switching systems, such 
as AUTODIN |. Subscriber computers and ter- 
minals will be connected to their nearest AUTO- 
DIN Il packet-switching node. A subscriber's 
data message will be broken into small units 
called packets, each containing up to about 250 
characters (2000 bits). Each packet will contain 
the address of its destination, security and 
community of interest information. 

From the initial node, each packet will be 
dynamically routed along one of several alter- 
nate paths, often traversing one or more inter- 
mediate nodes, before arriving at the destination 
node. Each packet is relayed independently 


through the network from node to node, in 
contrast to AUTODIN I, in which the complete 
message is accumulated at each node. A pac- 
ket is delayed by only a very small fraction of a 
second at each node, so that the total delay, 
from the time the packet fully enters the initial 
node from the subscriber until it begins to leave 
the destination node, will average one-tenth of a 
second. 

The packet switches will contain no facility for 
storing traffic on disk or tape, since packets are 
switched in-core. Consequently, the rate at 
which packets may enter the network from a 
subscriber will be regulated according to the 
rate at which the packets can be delivered at 
their respective destinations. 

Each packet-switching node will be con- 
nected to several other nodes by wide-band 
communications lines, most probably 56 kilobit 
per second digital transmission facilities. 

The error control functions performed by the 
packet-switching nodes will ensure very reliable 
transmission service. At each node, packets will 
be checked for errors and, if necessary, re- 
transmitted until they have been correctly 
received. The error-detection code will result in 
an undetected bit error rate of about one in 1012 
bits. 

A subscriber computer or host will be able to 
maintain multiple virtual connections simultane- 
ously with other computers or terminals. A virtual 
connection appears to host or terminal as a real 
hard-wired connection. Packets of data belong- 
ing to the various virtual connections will be 
interleaved on the access circuit between the 
computer and the AUTODIN II packet-switching 
node. To the subscriber's computer, the network 
will usually appear similar to a remote controller 
supported by the computer's standard software. 
The various terminals with which the computer 
will communicate over virtual connections will 
appear to be connected to that controller. 

Terminals will be able to access AUTODIN I! 
directly, by the Terminal Access Controller 
(TAC) module of the packet-switching node. 
Terminals are character-orientated devices 
capable of maintaining only one virtual connec- 
tion with a destination at a time. Terminal 
devices include computer peripheral control- 
lers, remote job entry stations, intelligent termi- 
nals such as programmable buffered cathode- 
ray tube (crt) terminals, and unintelligent termi- 
nals such as non-programmable buffered crt 
terminals and keyboard/printer terminals. 
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Communications Security (COM- 
SEC) 


COMSEC is a classified programme to develop 
the techniques, equipment and systems neces- 
sary to protect US Navy communications cir- 
cuits from intercept, analysis and jamming. The 
work is being conducted under four projects: 


High Volume Information Transfer 
Project (HVIT) 


HVIT is a fully classified project involved with the 
development of a high frequency system for 
intra-task force communications. 


Submarine Integrated Communica- 
tions Centre (ICC) 


The ICC project will provide submarines with an 
improved performance, centrally-controlled 
communications centre designed to improve 


Submarine/Aircraft Optical Com- 
munications System (SAOCS) 


The SAOCS project began in 1977 and involves 


COMPOSITE SYSTEMS/USA 


COMSEC R & D, Clarinet Vallor, Clarinet Plato 
and Signal Security. Vallor will provide a single 
system with a minimum number of types of key 
generators capable of securing all navy record 
communications on a given platform, while Plato 
is intended to provide a secure voice capability 
which is flexible, reliable and easily maintained. 


the human interface and system availability for 
the mission of fleet ballistic missile submarines. 
Itincludes the integration of the various external 
communication systems, electronic support 


the development of an optical communication 
system between ballistic missile submarines 
and supporting airborne forces. Following sys- 


There are a number of related cryptographic 
equipments developed by the National Security 
Agency which are directly involved with the 
COMSEC programme. These include Vinson, 
Parkhill, Keesee and ANDVT, as well as some 
aspects resulting from the Tri-Tac secure voice 
programme. 


measures equipment, direction-finding equip- 
ment, IFF equipment, the Integrated Acoustic 
Communications System and the Submarine 
Tactical Data Link. 


tem definition it is planned to award two parallel 
engineering design contracts to industry for a 
competitive systems engineering design. 


HF Transmitter TRSM 9A 


The TRSM YA Transmitter, in use with the French 
Air Force, is fully transistorised and consists of 
transceiver type 3451 (without battery) 
(ER243A), linear transistorised amplifier type 
3492 (AM318A), shock support (SG-214A), 
antenna connection box type 3494 (BX155A), 
antenna for vehicle (5-metre whip), set of con- 
nection cables and a loudspeaker. 

The transceiver and its linear amplifier are 
attached to a common shock mount also used 
as connection box. This mount carries the dc 
filter components and a low frequency amplifier 
for energising the loudspeaker. A power con- 
nection directly receives the 22 to 30 volts from 
the vehicle batteries. 

The amplifier includes the remote setting 
elements of the antenna tuning box, which may 
therefore be located several yards from the main 
unit, at the foot of the antenna. 


HF Transmitter 3481 G (EM108A) 


3481 G is designed for fixed or semi-fixed 
stations and provides long range hf transmis- 
sion in the 2 to 30MHz range. 

All controls and checks are located on the 
front panel of the transmitter. The rear of the 
housing carries couplings of power supply, 
remote setting of the antenna adaptation box, 
transmission output, teleprinter and ground ter- 
minal. All circuits are in the form of plug-in 
modules. They are interchangeable with all 
equipment of the 3481 series. 

The antenna remote setting adaptation box 
3494 B is usually associated with this equipment 
to allow for operation with 5 to 10 foot (1.5 to 3 
metre) whip antennas. The equipment can also 
operate with dipole or single wire antenna. 


HF Receiver 3481 H 


The 3481 H receiver is designed for hf fixed or 
semi-fixed receiver stations and for long range 
communication in the 200kHz to 30 MHz range. 
It may be coupled to a 2 to 5 metre wire antenna, 
to a 50-ohm dipole or to a wide-band antenna. 

The receiver comes in a standard 19 inch 
(48cm) shock-mount case. It consists of a 
chassis carrying the subassemblies, most of 
which are of the plug-in type. All receiver con- 
trols and operational facilities are on the front 
panel, which is where the wire antenna is 
connected. 

Connectors on the rear side provide supply, 
speaker output, input of the teleprinter, input of 
the outside desensitising control, and hf input- 
output. 


Airborne HF Transceiver 3527C 


Airborne hf unit 3527C is used by aircraft to 
establish medium and long range contact with 
the ground or another aircraft. It is in use in 
Atlantic early warning aircraft. 

It consists of a transceiver ina 1 atrlong box, a 
pre-selector filter in 1/2 atr long box, a wire lead 
inanantennatuner in atr short box, atelegraphic 
‘converter in 1/4 short box, and a control box 
which provides the operator with all controls for 
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MF/HF Radio Communications 


FRANCE 


TECHNICAL SPECIFICATION 

Frequency range 

1.5-30 MHz 

28 500 channels every kHz 

Operating modes 

A3J, upper sideband 

Dual band A3 amplitude mod on reception 
Amplitude mod compatible A3H on transmis- 
sion 

Automatic A1 telegraphic, up to 200bd 
Manual A1 telegraphics, with intersigne recep- 
tion 

Telegraphic by frequency demotion (with out- 
side adapter) 

Frequency stability: 1 x 10~° throughout 
temperature range 

Lf outputs: 25mW on headset for 3000 
500 mW for speaker 

Max consumption on reception: 7W 


TECHNICAL SPECIFICATION 

Operating modes 

Radiotelephonic A3J (upper-band) 
Radiotelephonic compatible A3H 

Manual telegraphic mode A1 or mode A2J or 
Telegraphic by frequency demotion mode 

F1 (adapter supplied with equipment) 
Frequency range: 2-30 MHz 

Number of channels: 280 000 with synthesizer 
at 100-Hz spacing 

Stability: 5 x 107’ 

Antenna output: 50 © (non-symmetrical) 
Temperature range 

(operating) O-45°C 

(storage) —25 to +70°C 

Relative humidity: 93% at 40°C 


TECHNICAL SPECIFICATION 

Frequency range: 200kHz—30 MHz 
Operational modes 

Radiotelephone A3J (upper-band) 

A3H compatible radiotelephony 

A1 telegraphic mode 

Carrier shift telegraphy (mode F1) (optional) 
Frequency stability: 5 x 1077 

Rejection image frequency and intermediate 
frequencies: 60dB 

Receiver input impedance: 500 
Temperature range 

(operating) 0O-45°C 

(storage) —25 to + 70°C 

Relative humidity: 93% at 40°C 


the different components. 

The fully transistorised transmitter supplies a 
modulated peak power of 400 watts. The power 
is kept constant by an automatic level control, for 
a load having a swr of less than 1.5. 

The transmitter and reciever are controlled by 
a single digital synthesizer, tuned for setting to 
280 000 channels spaced at 100-Hz intervals. 

The pre-selector filter provides simultaneous 
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Transmission output power (continuous ser- 
vice): 

(amplifier out of service) 10W 

(amplifier operating) 100-150W 

Max consumption for 150W hf continuous line: 
17A de 


150W unit Antenna box 
Height 347mm 217mm 
Width 437mm 203mm 
Depth 300mm 337mm 
Total weight 32kg 6.5kg 


Temperature range 
(storage) —55 to +85°C 
(operating) —40 to +55°C 


Manufacturer: Le Matériel 
Boulogne-Billancourt. 


Téléphonique, 


Transmitter peak power: 300W 
Mean power: 150W 
Intermodulation: >—26dB 

Noise: >135dB/Hz peak at 300kHz of signal 
Supply 

(normal) 220/117/115V monophase 
+10%, 50-60Hz 

(emergency) 22-30V dec (batteries) 
Height: 435mm 

Width: 492mm 

Depth: 519mm 

Weight: 92kg 


Manufacturer: Le Matériel 
Boulogne-Billancourt. 


Téléphonique, 


Supply 

(normal) monophase 115/220V +10% mains 
50-60 Hz 

(emergency) 22-30V dc (batteries) 

Height: 208mm 

Width: 530mm 

Depth: 452mm 

Weight: 11kg 


Manufacturer: Le Matériel Téléphonique, 
Boulogne-Billancourt. 


operation of the two 3527C units on the same 
aircraft, one for transmitting, the other for recep- 
tion. The antenna tuner accommodates 10 to 30 
metres long wire antennas. The telegraphic 
converter handles messages of 50 or 75 bauds 
according to a 5 moment code. 

Integrated test devices are used for an all or 
nothing check, from the control box of the 
airborne system, to indicate faulty equipment. 
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TECHNICAL SPECIFICATION 

Frequency range: 2-30 MHz 

Number of channels: 280 000, spaced 100Hz 
Operation modes: A3J (lateral upper-band) 
A2J and F1 

Consumption: 1200W via 400Hz, 
3-phase aircraft mains 


115V 


HF Transmitter S307 


The 1kW transmitters are available for practi- 
cally every class of emission in the short-wave 
range, including independent sideband opera- 
tion. They operate in the 1.5 to 30 MHz frequency 
range. 

The transmitters are of modular design, emp- 
loying slide-in units. Single-channel transmitters 
for telegraph and telephone classes of emission 
can be set up using exciter, power amplifier, 
automatic antenna matching, or low-pass filter 
units, 

Multiple-channel transmitters with classes of 
emission isb (A3B), F4 and F6 require an addi- 
tional modulator, the A3B-F4/F6. The antenna 
matching unit automatically matches antennas 
with a standing wave ratio of s <3 to the 
broad-band power amplifier. In the case of a 
mismatch up to s <4, continuous operation at 
reduced power is possible. 

The continuous maximum rating for telegra- 
phy and the peak envelope power for telephony 
are both 1 kW. The average tuning time is seven 
seconds. A low-pass filter for antennas with a 
standing wave ratio of s <2 is provided for 
applications requiring a very rapid frequency 
change. Duplex transmitting and receiving sta- 
tions can be set up. 

A number of limit value indicators and protec- 


HF/SSB Manpack Transceiver 
Squadcal 2 


The Squadcal 2 hf/ssb manpack transceiver is a 
replacement for the original Squadcal which first 
entered service in the mid 1960s. Taking advan- 
tage of latest technological developments has 
resulted in a number of significant improve- 
ments such as the reduction in weight of the total 
manpack station by 3kg to 5kg. The 2 to 7 MHz 
frequency range has been extended to 2 to 
12MHz and instead of 29 crystal-controlled 
channels, a micro-electronic synthesizer per- 
mits 100Hz frequency steps equivalent to 
100 000 channels. 


HF Remotely Controlled Radio VRM 
4145 


The VRM 41465 is a 100 watt hf programmable 
radio station which incorporates a remote, 
micro-processor-based control unit for operat- 
ing up to 50 metres from the main equipment. 


Receiver frequency stability: 5 x 10~’ short 
duration 

Frequency acquisition time: <200ms 
Sensitivity for (s+n)/n=10dB: 1,.V for A3J 
and F1: 0.4V for A2J 

Pass-band at 5dB: 300-3000Hz for A3J and 
F1; 950-1050Hz for A2J 


GERMANY (FEDERAL REPUBLIC) 


tive circuits are provided to prevent the transmit- 
ters from being damaged if there is a fault. Faults 
can be located down to the module level rapidly 
using built-in test equipment. All important hf 
and vf levels can be checked. For further 
measurements, a tester can be connected to the 
power amplifier via a diagnosis plug. 

For the error-corrected transmission of tele- 
graph messages and data via interference- 
prone transmission paths, the transmitter per- 
mits arq traffic based on the simplex principle. 
Only one hf frequency and only one antenna are 
required at either end for communication bet- 
ween the corresponding stations. This also 
permits arq-protected transmission where 
interference-free duplex operation is not poss- 
ible because of closely spaced antenna arrays 
(mobile applications and embassies) or where a 
sufficient number of radio frequencies cannot 
be made available. 


TECHNICAL SPECIFICATION 

Frequency range: 1.5-3MHz 

Decadic frequency setting in steps of: 100 Hz 
Frequency stability (transmitter in warmed up 
condition, at constant room temperature and 
operating voltage) 

(long-term) <5 x 107~®/month 

(short-term) <3 x 10~8/day 


UNITED KINGDOM 


The operational mode has been extended 
from single sideband to include upper and lower 
sidebands and cw, and speech processing has 
been added to give higher talk power. Power 
output is 5 watts rf, and this is fed toa collapsible 
whip antenna with an inbuilt tuner. 

Introduced in September, 1979, Squadcal 2 
has been designed as a replacement set for the 
12 000 Squadcals sold since their introduction. 
The low-cost set, Squalcal 2 will be marketed at 
about the same price as Squadcal, is aimed 
primarily at the defence forces markets of the 
developing countries. 


Manufacturer: Racal-Tacticom Limited, Read- 
ing, Berkshire. 


Squadcal 2 hf/ssb manpack 


Built to military specifications and contained 
in a fully sealed unit, the VRM 4145 is suitable for 
a wide range of applications, including use in 
small vehicles, tanks, military bases, embassies 
and security force stations. 

The totally integrated 100 watt system oper- 


Selectivity: 50dB at 7500Hz 

Image and mf rejection: 70dB 

Transmitter output power: 400W pep for A3J, 
200W average for A2J or F1 


Manufacturer: Le Matériel Téléphonique, 
Boulogne-Billancourt, 


Frequency stability on alteration of tempera- 
ture: 

(15-35°C) <3 x 1078 

(—20 to +50°C) < x 107’ 

Frequency stability on alteration of line voltage 
between +10% and —15%: <1 x 1078 
Classes of emission 

(telegraphy) F1, A1, F4, Fé 

(telephony) A3H, A3J, A3A, A3B 

Telegraphy peak power in A1, F1, F4 and F6: 
1kW 

Rf peak envelope power in A3A, A3J and 
A3B: 1kW 

Carrier power in A3H: 0.25kW 

Output: 50 unbalanced N connector 
Permissible mismatch at full power: <3 
Harmonics suppression: =>56dB 

Spurious signal suppression: =>70dB 
Power supply 

Line voltage: 220V, 10%, —15% single phase 
Line frequency: 47-63Hz 

Input power with power factor 0.94: <5kVA 


OPERATIONAL SPECIFICATION 

Stability in response to climatic and mechanical 
factors generally corresponds to the guidelines 
in DEF133L2. 


Manufacturer: Siemens AS, D-8000 Munich 70. 


ates across the entire hf 1.6 to 30 MHz frequency 
range and has ten programmable channels 
covering 284 000 frequencies. An automatic 
antenna tuning unit provides for fast frequency 
change, it taking less than one second to switch 
from one programmed frequency to another. 


The radio also has full squelch control which is 
operated from a front panel switch to mute all 
background noise. 

All the electronics and the power supply are 
contained in modular form in a single unit. An 
optional built-in modem is available and ancil- 
laries include facsimile and speech/data sec- 
urity options. 

The VRM 4145 was introduced in September 
1979. 


Manufacturer: Racal-Tacticom Limited, Read- 
ing, Berkshire. 


VRM 4145 in the cabin of a hovercraft 
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HF/SSB Manpack Transceiver 
MCS-205 


The MCS-205 manpack radio is a small, light- 
weight, battery-powered, hf single sideband 
transceiver that provides voice communication 
over a 1.5 to 30MHz frequency range, employ- 
ing either upper or lower sideband suppressed 
carrier operation, or an amplitude modulation 
equivalent. The radio provides 285 000 chan- 
nels spaced 100Hz apart, and is operationally 
compatible with existing ssb or am equipment 
operating in the same frequencies. 

A simple manual tuner provides maximum 
efficiency with a short whip antenna, along wire 
antenna or a dipole antenna. A silent tune 
capability is provided for tactical operations. 
With silent tuning the antenna can be tuned 
without operating the transmitter. 

Push-button illumination of the frequency 
readout and meter is provided for night opera- 
tion. A panel switch enables the operator to 
select either the built-in waterproof speaker or 
handset. 


HF/SSB Vehicle Transceiver VCS- 
801 


The VCS-801 hf ssb radio is the vehicular 
version of the fully-qualified AN/ARC-98(V) hf 
ssb airborne radio developed for the US army 
electronics command. The VCS-801 is desig- 
ned to provide non-line-of-sight com- 
munications throughout the hf spectrum. Com- 
munication may be by voice, cw, data, fsk 
teletype, or narrow-band secure voice using 
applicable modems. A retransmission mode is 
available to provide automatic two-way relay 
with other radios. 

One basic set of modules is used in all the 
radio set configurations of the VCS-801 and 
AN/ARC-98 which reduces the quantity of 
spares and the maintenance facility 
requirements for multi-application of these 
radios in vehicular, airborne, marine and fixed 


UNITED STATES OF AMERICA 


TECHNICAL SPECIFICATION 

Primary power: 12V dc 

(receive) 450mA 

(transmit) 1A 

Average speech: 1A 

Single tone: 3A 

Power output 

(ssb) 20W pep nominal 

(cw) 10W nominal 

(ame) 5W minimum 

Frequency range: 1.5~30 MHz in 100-Hz steps 
Modes: usb, Isb (A3J), cw (A1), ame (A3H) 
Height: 4.25in (10.8cm) 

Width: 11.375in (28.9cm) 

Depth: 14in (35.6cm) 

Weight (less battery): 13lb (5.9kq) 
Temperature range: 30 to +52°C 
Waterproof: submersible in 3ft (1m) water 
(radio with battery floats) 

Altitude: 10 000 ft (3048 m) 
intermodulation: —25dB 

Sideband and carrier suppression: 40dB 


station uses. The small size and modular con- 
struction suit the radio for installation where 
space is at a premium, such as in small 
armoured vehicles and helicopters. Special 
mounts are available for installation of the VCS- 
801 in high shock environments, such as in 
tracked vehicles. 


TECHNICAL SPECIFICATION 

Frequency range 

2.0-30MHz, 100-Hz channel spacing 

1.5-30 MHz optional 

Operating modes: usb, Isb, ame, fsk, data, or 
Cw including nbsv 

Audio squelch: signal operated (voice or data) 
Primary power source: 24V dc, 25A in tx 
(voice) mode, 1.6A receive 


Harmonic suppression 

(in band) 40dB 

(above 30MHz) 50dB 

Frequency stability: 1 x 10~© from —30 to 
+52°C 

Sensitivity: 0.5 .V typical for 10dB (s+n)/n 
Image and if rejection: G0dB 

Audio output 

(speaker) 100mW minimum with not more than 
10% distortion 

(headset) 4mW max with not more than 5% 
distortion 

Antennas: 6ft (2m) whip, long wire or dipole 
Battery life: receive mode greater than 18 9:1 
receive to transmit duty cycle 10h typical 


OPERATIONAL SPECIFICATION 
Designed and tested to meet requirements for 
Bench Handling, Drop test and Bounce 


Manufacturer: Gould Inc, El Monte, California 
91731. 


Rf amp power output: 400, or 100W, pep or 
average power front panel selectable 
Receiver sensitivity, ssb: 14V, 10dB (s+n)/n 
Selectivity 

(at —3dB) 3.4kHz 

(at —80dB) 10kHz 

Dynamic range: better than 80dB 

Af output: 2W into 6000 

Spurious rejection: 80dB 

Transmitter intermodulation distortion: 
—30dB 

Carrier suppression: 40dB 
Unwanted sideband suppression: 
below desired sideband 


40dB 


Manufacturer: Gould Incorporated, E| Monte, 
California. 
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Airborne HF Communications 
System 728U-2/490A-1/514A-8 


Airborne HF Communications System, com- 
posed of the 728U-2 receiver/transmitter, 
514A-8 remote-control, and the 409A-1 antenna 
coupler, is designed for use in various military or 
commercial applications that employ probe or 
cap type antennas. The 490A-1 is also available 
in models that will tune shunt or wire antennas, 
requiring only slight software and mechanical 
changes to the coupler. It is totally solid-state, 
including the 400-watt power amplifier, and has 
no mechanically driven coils, capacitors, or 
switch contacts. The system provides reception 
or transmission on any one of the 280 000 
manual frequency combinations or any of the 20 
preset channels. Modes of operation are usb, 
Isb, ame, cw, data usb or data Isb. In data 
modes, the system is capable of operating with 
afsk, multitone or secure voice modems. The 
system can be operated using single or dual 
controls. Serial data schemes are used between 
each of the system's elements thus providing 
simple integration with future adaptive com- 
munications hardware. Built-in test equipment 
and modular construction provide for rapid fault 
isolation to the box and module level for quick 
repair. 

The system is automatically tuned in both the 
receive and transmit states. A fast lock synthes- 
izer provides receive tuning in less than 10 
milliseconds. Transmit tuning typically takes 
less than 1 second. 

The receiver/transmitter is capable of supply- 
ing 400 watts average or pep output power at a 
continuous duty cycle. In addition, built-in cir- 
cuitry provides automatic power amplifier pro- 
tection should the rf output be open or short 
circuited, if it is overdriven, or if it is insufficiently 
cooled. 

The control of the receiver/transmitter and 
antenna coupler is performed by separate 
micro-processors. The advantage of using 
micro-processors is the simplicity with which 
modifications can be incorporated by simply 
changing the software, rather than hardware. 

The 490A-1 antenna coupler is designed to 
tune either probe or cap antennas. Tuning of the 
coupler is accomplished by resident micro- 
processor control of a set of binarily scaled 
impedance matching elements. The use of high 
density programmable memories provides a 
very powerful tune control logic. 

The coupler contains an “invulnerable filter.” 
This filter provides guaranteed attenuation of 
higher order harmonics regardless of antenna 
impedance that would otherwise cause interfer- 
ence to Air Force Satellite Communications 
System (AFSATCOM) or other uhf receivers. The 


design of the coupler also includes circuitry to 
protect it from the effects of lightning or antenna 
problems. 

The system can be configured using either 
one or two controls. Front panel information is 
converted to serial data and sent to the 
receiver/transmitter. The use of serial data 
allows the new system to operate over a 
minimum number of wires especially important 
in retrofit applications. The data rate is adjust- 
able to provide compatibility with external con- 
trol devices such as future adaptive communi- 
cations schemes. In these applications, control 
of the receiver/transmitter would be relinquished 
to the adaptive modem/controller. 

The control head is designed to retrofit panels 
that are 2% inches (66.6mm) or greater in 
height. The front panel contains switches for the 
selection of the following: frequency, channel 
number, mode, squelch, self-test, and on/off. A 
volume control is provided as well as fault and 
on indicators. 

The units are expressly designed for ease of 
retrofit and in fact can be used in place of the 
ARC-58, ARC-65, ARC-94, ARC-105, ARC-112, 
and ARC-123. 


TECHNICAL SPECIFICATION 

Frequency range: 2-30MHz (100-Hz incre- 
ments) 

Number of channels: 280 000 

Preset channels: 20 

Operating modes: usb, Isb, ame, cw, data usb, 
data Isb 

Frequency stability: 5x 10-7 

Phase jitter: <5° in any 2 consecutive 10-ms 
periods 

Warm-up time: 2s 

Duty cycle: continuous transmit or receive in a 
class1/2X environment 


514A-8 
remote-control 
Height 6.67cm (2.62in) 
Width 14.61cm (5.75in) 
Depth 11.43cm (4.5in) 
Weight 0.68kg (1.51b) 


OPERATIONAL SPECIFICATION 

The system has been designed to meet the 
environment requirements of MIL-E-5400R for 
class 1, 2, 2X equipments. 


Manufacturer: Rockwell International, Collins 
Telecommunications Products Division, Cedar 
Rapids, lowa 52406. 


receiver-transmitter 
19.35cm (7.62in) 
25.72cm (10.12in) 
48.01cm (18.9in) 
21.32kg (47 Ib) 


Transmit to receive time: <10ms 

Receiver to transmit time: <10ms 

Tune time: fully automatic 

(transmit) <1s 

(receive) <10ms 

Control scheme: serial data, 9600bd 
Built-in test equipment: provides full functional 
check of receiver and transmitter 

System mtbf: >1200h in a military airborne 
environment 

Receiver sensitivity (ssb, cw data): 0.5V for 
10dB (s+n)/n 

Sensitivity (am): 2.4 4V for 10dB (s+n)/n 
Image and if rejection: —100dB 

Audio output voice 

(level) 150 mW 

(impedance) 1500 

(distortion) <5% 

Audio output data 

(level) OdBm 

(impedance) 600 0 

(distortion) <1% 

Transmit power output: 400W pep or average 
Harmonic attenuation 

(seconds) —40dB 

(higher order) —60dB 

AFSATCOM filtering: 240-272 MHz: —145dB 
Carrier suppression: —46dB 

Hum and noise: —50dB 


’ Spurious: —80dB 


Tuning accuracy of antenna coupler: <1.3:1 
vswr 

Power 

(hf communications system) 3-phase, 5-wire, 
115V line to neutral, 400Hz source 

(antenna coupler) single-phase, 400Hz, 115V 
ac. 

(power consumption) 1800W with 400W aver- 
age power output. 

(panel lighting) 28V 


728U-2 490A-1 
antenna-coupler 
18.8cm (7.4in) 
21.11¢cm (8.31 in) 
54.48cm (21.45in) 


10.89kg (241b) 


VHF/UHF Radio Communications 


AN/PRQ-501 Personal 
Beacon 


Locator 


The Personal Locator Beacon AN/PRQ-501 
(PLB) is a lightweight, emergency beacon/ 
transceiver which is used to serve two main 
purposes: to act as a radio beacon on which 
search and rescue forces can home and locate 
downed aircraft members and to provide voice 
communication between rescue forces and 
downed aircrew members. 


CANADA 


TECHNICAL SPECIFICATION 
Frequency range (for transmit and receive): 
243 and 282.8MHz 

Receiver sensitivity: 10 V 

Output power (pep) 

(beacon mode) 325mW minimum 

(voice mode) 200 mW minimum 

Input voltage required: 13V dc nominal 
Height: approx 5.85in (14.86cm) 
Width: approx 3.1in (7.87cm) 

Depth: approx 1.5in (3.81cm) 

(with lithium battery pack) 

Estimated weight: 220z (625g) 


TRANSMITTER IN BEACON MODE 

Operating frequency: 243MHz +0.003% 
Peak envelope power 

(at +25°C) 325mW minimum 

(at —20°C) 165mW minimum 

Occupied bandwidth: 25kHz max at —25dB 
Transmission time: 24h minimum at 0°C 
Modulation type: am carrier rectangular 
waveform downward swept tone at 2-3 sweeps 
per-s rate 

Audio frequency 

(lower limit) 300 Hz +20% 

(upper limit) 1000Hz +20% 


TRANSMITTER OPERATING IN VOICE MODE 
Operating frequency: (Dual channel select- 
able) 

(channel 1) 243MHz +0.003% 

(channel 2) 282.8MHz +0.003% 

Peak envelope power 

(at +25°C) 200mW minimum 

(at —20°C) 100mW minimum 

Occupied bandwidth: 25kHz max at —25dB 
Modulation type: am carrier 

RECEIVER 

Operating frequency (Dual channel select- 
able) 

(channel 1) 243MHz 

(channel 2) 282.8 MHz 

Frequency stability: better than 0.005% 
Sensitivity: 10V (hard) input, 30% mod at 
1000Hz: 3V peak-to-peak audio output 
(s+n)/n ratio: better than 6dB 

Selectivity 

(at —6dB) +20kHz minimum 

(at —60dB) +5000kHz max 

Audio output (with 50-10 000xV input, 30% 
mod at 1000Hz) 6V peak-to-peak/2000 load 


Manufacturer: Garrett Manufacturing Limited, 
Rexdale, Ontario. 


AN/PRQ-501 personal locator beacon 
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MODE 
SELECT 
SWITCH 


PRESS 
TO TALK 
BUTTON 


VOLUME 
CONTROL 
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RESCU 99 Emergency Radio 
Beacon 


The RESCU 99 is a solid-state, compact, fully 
automatic dual frequency radio beacon 
designed primarily for liferaft use. Operation is 
initiated automatically on immersion, with radia- 
tion occurring within seconds simultaneously on 
both the civil emergency frequency of 
121.5MHz and the military emergency fre- 
quency of 243 MHz. A continuous operating life 
of 48 hours is achieved by the use of a water 
activated battery which has a storage life in 
excess of five years. Typical ranges achieved 
for search planes at jet operating altitudes are in 
the order of 200 miles. The distinctive swept tone 
modulation is in compliance with ICAO recom- 


mendations and is readily identified as an 
emergency signal. All parameters of the unit are 
in compliance with the applicable FAA, FCC, 
ICAO and Canadian DOT specifications. 


TECHNICAL SPECIFICATION 

Frequency: 121.5 and 243MHz, 0.005% toler- 
ance 

Rf output: 121.5 and 243 MHz 350mW average 
power 

Spurious outputs: 39dB down 

Modulation: in accordance with ICAO Regula- 
tions (100% swept tone modulation over 700 Hz 
range within the 300 to 1600Hz range. Sweep 
rate—2-3Hz) 


Length: 22.25in (56.5cm) 

Diameter: 2.75in (6.9cm) 

(antenna erected) 

Length: 38.75in (98.4cm) 

Weight: 3.5|b (1.58kq) 

Operating life: 48h 

Storage life: indefinite (exceeds 5years when 
stored as recommended) 

Range: over 200 miles (300km) at jet altitudes 


Manufacturer: Garrett Manufacturing Limited, 
Rexdale, Ontario. 


Survival Radio Set (SRS) 


The Survival Radio Set (SRS) is a lightweight, 
emergency beacon/transceiver which is used to 
serve two main purposes: to perform as a radio 
beacon on which search and rescue forces can 
home and locate downed aircraft members, to 
provide voice communication between rescue 
forces and downed aircrew members. 


TECHNICAL SPECIFICATION 

Operating voltage: 13.4V dc nominal 
Transmitter operating in beacon mode 
Operating frequency: 121.5 and 243MHz 
simultaneously 

Output power radiated with ground plane 
121.5MHz, 80mW perp minimum 

243MHz, 300mW perp minimum 
Transmission time 

(O-+55°C) 12h minimum 

(—20°C) 8h minimum 


Operating frequency: 120-123MHz and 240- 
246 MHz 

Temperature range: —20 to +55°C 
Starting-time for 50 mW output on uhf: 5s 
Frequency stability short term (over 1 year 
period) 

(at 20°C) better than 0.001% 

(at —20 to +55°C) better than 0.005% 
Frequency stability long term (over 5 years): 
better than 0.003% after 5 years 

Frequency accuracy: better than +0.002% at 
20°C 

Modulation type: A2 amplitude modulated 
(am) Rectangular wave form (continuous 
downward sweep) 

TRANSMITTER OPERATING IN VOICE MODE 

Operating frequency: 121.5 and 243.0MHz 
simultaneously 

Output power (radio with ground plane) 
121.5MHz, 50mW perp minimum 

243MHz, 200mW perp minimum, 90% mod 


Occupied bandwidth: 25kHz max at—25dB 
Modulation type: am carrier 

RECEIVER 

Operating frequency: single channel— 
243 MHz 

Frequency stability: better than 0.005% 
Sensitivity: (154V (hard) input, 30% mod at 
1000Hz): 3V peak-to-peak audio output 
(s+n)/n ratio: better than 10dB 

Selectivity 

(at —6dB) +25kHz minimum 

(at —60dB) +500kHz max 

Audio output (with 50-10 000xV input, 30% 
mod at 1000Hz): 10mW minimum 

Height: 150mm (plus 20mm at antenna con- 
nector) 

Width: 75mm 

Depth: 25mm 

Estimated weight: 500g 

Manufacturer: Garrett Manufacturing Limited, 
Rexdale, Ontario. 
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VHF Transmitter/Receiver 4040-B 


The 4040-B Transmitter/Receiver has been 
designed for two-way radiotelephone com- 
munications in the aeronautical frequency range 
from 118 to 144MHz. It operates on six preset 
frequencies. 

The unit can be used as ground, mobile or 
vehicle station. 


TECHNICAL SPECIFICATION 
Frequency range: 118-144 MHz, 6 preset fre- 
quencies 


UHF Transmitter/Receiver 6806(-) 


Transmitter/Receiver 6806 is designed for use in 
the aeronautical band of 225 to 399.975 MHz. It 
provides 7000 channels through a frequency 
synthesizer. 

Designed to be used on a man's back, this 
lightweight equipment is provided in its original 
version, with nickel-cadmium accumulators, giv- 
ing it an availability of 8 to 10 hours. 

Two interchangeable power supplies of 10 to 
30 volts de or 220 volts ac are available. 

It can be installed in a vehicle, an aircraft, or 
used as a fixed station. 


FRANCE 


Frequency accuracy: +5 x 10-5 
Transmission type: A3 

Antenna: whip, 509 impedance, swr <3 
Operation starting: instantaneous 
Power voltage: 12V batteries or accumulators, 
mains 110/220V and 12/28V dc 
Temperature range 

(in permanent operation) —25° to +55°C 
(during 1/2 hour) —40 to +70°C 

Useful range: optical distances 

Output impedance: 50 © 

Output power: 1.5W (with 12V power) 


TECHNICAL SPECIFICATION 

Frequency range: 225-399.975 MHz 

Rhannel separation: 25kHz 

Number of channels: 7000 

Frequency accuracy: 2 x 10° 
Transmission modes: A1 >A2 >A3 

Power supply by battery or accumulators: 
24V 


Temperature range: —25 to +55°C 
Range 

(ground-ground) as visual range 
(ground-air) 260km at 20 OOOft (6500 m) 


Modulation depth: 80% max 

Modulation distortion: <10% 

Microphone impedance: 75, dynamic 
Sensitivity: better than 2.5uV for s/n ratio of 
6dB 

Audio output power: 300 mW 

Af distortion: <10% 

Audio output impedance: 10-470 

Batteries: 8 batteries or accumulators in R14 
casing 


Manufacturer: Socrat, 75640 Paris, Cedex 13. 


Carrier power: 2W at 500 

Modulation depth: 80%, A2-A3 

Distortion: 7% at 1000Hz 

Band-pass: 300-3000Hz at 3dB and 1000Hz 
Microphone: electrodynamic or transistorised, 
75Q low level 

Sensitivity: better than 4V for 10dB (s+n)/n 
ratio 

Lf audio power: 10mW across 6000 


Manufacturer: Socrat, 75640 Paris Cedex 13. 


VHF Transmitter/Receiver 4020-B 


The 4020-B is a single frequency transceiver 
designed for radiotelephone communication in 
the 118 to 156MHz range. 

The set includes an automatic push-to-talk 
facility which is attached by means of four yokes 
fixed on the casing. 


TECHNICAL SPECIFICATION 
Number of frequencies: 1 (preset) in the 118- 
156 MHz band 


VHF Transceiver 4020-L 


The 4040-L 4-frequency transceiver is designed 
for bilateral radiotelephone operation in the 118 
to 156MHz range. Operating frequencies are 
set before service. 

The set includes manual or automatic push- 
to-talk facilities. 


UHF Portable Radiotelephone 
Transceiver 3453-A 


Automatic military radiotelephone 3453-A is a 
portable equipment with which subscribers to a 
radio network can establish automatic short 
range set-to-set communications. 

The equipment can also be used for establish- 
ing fixed-mobile or mobile-fixed communica- 
tions when this radio network is connected to a 
telephone network via a central switching station 
operating with 3485-A and 3872-A equipment. 

Features include uhf operation with a fre- 
quency synthesizer which makes 1200 channel 
settings possible, digital modulation with a 2047 
key discretional device and utilisation of time 
duplex. 

If there is no central switching station, at least 


Frequency precision: +5 x 10~° 

Type of transmission: A3 

Type of aerial: dipole or whip aerial of 500 
impedance, with swr <3 

Starting up time: instantaneous 

Power supply: 6 batteries of 1.5V 
Temperature range 

(in continuous operation) —25 to +55°C 

(for 1/2h) —40 to +70°C 

Useful range: visual distance 


TECHNICAL SPECIFICATION 

Number of operational frequencies: 4 (preset) 
in 118-156 MHz range and gathered in a 2MHz 
band 

Frequency precision: +5 x 10-5 

Type of transmission: A3 

Type of antenna: dipole or a whip of 500 
impedance, with swr <3 

Starting up time: instantaneous 

Power supply: 6 batteries of 1.5V 
Temperature range 

(in continuous operation) —25 to +55°C 

(for 1/2h) —40 to +70°C 


during the period preceding installation, con- 
nections are established between sets by selec- 
tive call. 

The calling party takes up his handset and 
using the keyboard, punches the number of the 
desired set. The equipment automatically estab- 
lishes the call by finding a free channel, sending 
out a call signal and detecting the moment when 
the called handset is lifted. Communication is 
then established and the called set is slave 
synchronized with the set of the caller. Once the 
central switching station is in service, mobile 
sets can call all subscribers to the telephone 
network, or may be called by them. 

They may also make direct calls to other 
mobile subscribers without passing through the 
central station. In either case the central station 
supervises the network and controls the sub- 
scribers. 


Output impedance: 500 

Output power: 180 mV at 9V 

Modulation depth: 80% 

Modulation distortion: <10% 

Sensitivity: higher than 5 «V with 10dB s/n ratio 
Low frequency output when receiving: 
=25mW 

Low frequency distortion: <10% 


Manufacturer: Socrat, 75640 Paris Cedex 13. 


Useful range: visual distance 

Output impedance: 50 0 : 

Output power: 180mV at 9V 

Modulation depth: 80% max 

Modulation distortion: <10% 

Sensitivity: higher than 5 nV with 10dB s/n ratio 
Low frequency output power when receiving: 
=25mW 

Low frequency distortion: <10% 


Manufacturer: Socrat, 75640 Paris Cedex 13. 


TECHNICAL SPECIFICATION 

Frequency band: 410-470MHz 

Channel spacing: 50kHz (or 1200 channels) 
Number of simultaneous links: 8 

Type of transmission: duplex timed ona single 
frequency 

Modulation: Delta 16 kbits 

Discretion device: digital with 2047 keys 
Priority: 2 levels of priority 

Range: 6km 

Weight: 5kg 

Endurance: 5h 

CENTRAL SWITCHING STATION (3485-A AND LMT 3872-A) 
Number of telephone lines: 32 

Number of radio channels: 8 

Supply: 50Hz, 220V with emergency battery 
Installation in shelter 

Manufacturer: Le Matériel Téléphonique, 
Boulogne-Billancourt. 


UHF Transmitter/Receiver 6803-C 


The 6803-C Uhf Transmitter/Receiver assembly 
provides radio communications between army, 
naval and air force units either ground-to- 
ground or ground-to-air in amplitude modulation 
mode within the 225 to 399.975MHz frequency 
range. 

This rugged equipment delivers a carrier with 
15 watt output power. It is provided with a 
frequency synthesizer which permits operation 
on any of the 7000 channels spaced 25kHz 
apart. 

This equipment can be installed as a fixed 


UHF Transmitter/Receiver 6803-G 


Uhf Transmitter/Receiver Unit 6803-G is desig- 
ned for radio communications between naval, 
ground and air forces providing ground-to- 
ground and ground-to-air radio com- 
munications in amplitude modulation mode, 
within the 225 and 399.975MHz frequency 
range. 

This rugged, fully transistorised equipment 
delivers a 15 watt carrier output power. It is 
provided with a frequency synthesizer allowing 
it, when controlled either directly or remotely 
through a control box, to be operated on any of 
the 7000 channels, each spaced 25kHz apart. 

This equipment can be installed as a fixed 
station, on a light heavy or armoured vehicle or 
ona ship. It can be fed from 28 volt de or 220 volt 


VHF/AM Ground Station 4603(-) 


The 4603(-) Ground Station is intended for 
ground-to-air and ground-to-ground. communi- 
cations in the 118 to 144MHz range with a 
25kHz channel. spacing. Its technical charac- 
teristics are similar to those of the TRAP-138 E. 

The unit can be used as a fixed station, in 
workshop, on a vehicle with mounting on a 
standard table, or moveable station. In the latter 
version, retractable legs isolate the unit from the 
ground. The unit can be operated with the H 33 
EPT headset or the AN/GRA-6 remote-control 
unit. In the basic version, the station is delivered 
with whip antenna and antenna with ground 
plane secured on a small mast. Both antennas 
can be folded and stored in a special stowage 
compartment. The unit supplied for 28 volts dc 


VHF Receiver 5700-D 


The 5700-D single channel receiver has been 
designed for one way A3 radiotelephone com- 
munications with the 4020B or 4040B 
transmitter/receivers. 

This equipment has been particularly 
designed for parachutists, order transmission, 
air-to-air and air-to-ground links, emergency 
equipments, etc. 


station, on a light, heavy or armoured vehicle or 
on a ship. It can be fed from 29 volts de main 
system. 

A self-check system is used to check the 
correct operation during the transmission and 
reception. 


TECHNICAL SPECIFICATION 

Frequency range: 225-399.975MHz 
Transmission type: A1, A2, A3 

Number of channels: 7000 

Channel spacing: 25kHz 

Frequency stability: better than +2 x 10-° 


ac mains systems. 

A self-check system is used to check the 
correct operation during the transmission and 
reception. 


TECHNICAL SPECIFICATION 

Frequency range: 225-399.975 MHz 
Transmission type: A1, A2, A3 

Number of channels: 7000 

(with spacing) 25kHz 

Temperature range: —40 to +70°C 

Power source 

(version for dc supply network) 22-30V dc 
(normal: 28V dc) 

(version for ac supply network) 110-220V dc 
50Hz 


but is also available with a 220 volt/50 Hz power 
supply. 


TECHNICAL SPECIFICATION 

Frequency range: 118—143.975MHz 

Number of channels (controlled by a built-in 
standard frequency generator): 1040 with 
25kHz channel spacing 

Frequency accuracy and stability: better than 
5 x 10~® between —40 and +70°C 

Supply voltage: 22-30V dc, normal operation: 
28V dc 

Power drain from the 27.5 volt mains 
(transmission) 350W 

(reception) 50W 

Antenna types: Z=50 ©, swr <3, ground plane 
and whip antennas 

Transmiszion type: A1, A2, A3 

Starting-up: instantaneous 


Whether the antenna used is a dipole or a 
whip depends on the way the receiver is used. 


TECHNICAL SPECIFICATION 

Frequency range: 118-156 MHz 

Number of frequencies: 1 (preset) 

Local frequency generator: crystal stabilised 
Crystal used: 1 in Nr 5 casing (QA81) 
Crystal frequency stability: +5 x 10~° 
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Power source 

22-30V dc supply network 

(transmission) 220W 

(reception) 55W 

Temperature range: —40 to +70°C 
Carrier power: =15W with 50 load 
Modulation ratio: >80%, A3 

Distortion factor: <7% at 1000Hz 
Microphone input sensitivity: 250 mV (pd) 
Sensitivity: better than 4 V, with 10dB s/n ratio 
Relaying: available on front panel 


Manufacturer: Socrat, 75640 Paris Cedex 13. 


Power drain for dc supply network 
(transmission) 200W 

(reception) 40W 

Power drain for ac supply network 
(transmission) 260VA 

(reception) 60VA 

Carrier power: =15W with 500 load 
Modulation ratio: =80% A3-A2 

Distortion factor: <7% at 1000Hz 
Frequency stability: better than 5 x 10~© 
Sensitivity: better than 4 nV with 10aB s/n ratio 
Interference frequency attenuation: >60dB 
Af output power: 20mV with 600 Q load 


Manufacturer: Socrat, 75640 Paris Cedéx 13. 


Channel-switching time: instantaneous 
Output power: 20W with 500 load 
Modulation ratio: =>80% (A3) with a distortion 
factor <10% 

Microphone-circuit input impedance (car- 
bon): 1000 
Microphone-circuit 
(magnetic): 750 
Magnetic-microphone circuit sensitivity: 
250 V (dp) at 1000Hz with a mod ratio >50% 
with compressor 

Carbon-mircrophone circuit sensitivity: 
250mV (dp) at 1000Hz with a mod ratio >50% 
with compressor 

Sensitivity: better than 3mV with a s/n ratio 
equal to 10dB 


input impedance 


Manufacturer: Socrat, 75640 Paris Cedex 13. 


Reception sensitivity: <5 wV for 10dB s/n ratio 
Audio output power: =25mW 

Af distortion: <10% 

Voltage: 9V +10 to —20% 

Temperature range: —25 to 55°C 

Audio output impedance: from 10-470 


Manufacturer: Socrat, 75640 Paris Cedex 13. 


VHF/AM Transmitter/Receiver 
4600-E 


The 4600-E Vhf/am Transmitter/Receiver has 
been designed for air-to-air and air-to-ground 
communication in the 118 to 143.975 MHz band. 
The power of its carrier is 20 watts. It can also be 
employed as a stationary communications 
centre, or installed on vehicles. 

The choice of frequencies and the interval 
between channels (25 or 50kHz) is made by 
means of a control box. The incorporated synth- 
esizer can give a choice of 360 to 1040 chan- 
nels. 


TECHNICAL SPECIFICATION 
Frequency band: 118-143.975MHz 


Number of channels (selected by incorporated 
frequency synthesizer): 

(50kHz separation) 520 

(25kHz separation) 1040 

Channel separation: 25 and 50kHz 
Frequency precision and stability: better than 
5 x 10~* from —40 to +70°C 

Voltage: from 22-30V direct current, normal 
use 28V 

Power taken from 27.5V line 

(for transmission) <250W 

(for reception) <30W 

Type of transmission: A1; A3 

Operating starting: instantaneous 

Channel changing time: instantaneous 
Carrier wave output power: 20W with 500 
load 

Modulation depth: >80% (A3) for distortion 
<10% 


Input impedance of dynamic micro circuit 
(carbon): 700 

Input impedance of dynamic micro circuit 
(magnetic): 750 

Sensitivity of dynamic micro circuit: 250 nV 
(ddp) at 1000Hz for 80% mod depth 
Sensitivity of carbon microphone circuit: 
250mV (ddp) at 1000Hz for 80% mod depth 
Sensitivity: higher than 3 nV for 10dB s/n ratio 
Low noise level: adjustable 

Output impedance low frequency: 8 and 
6000 

Range 

(altitude of 500m) 90km 

(altitude of 5000m) 300km 


Manufacturer: Socrat, 75640 Paris Cedex 13. 
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VHF/AM Transmitter/Receiver 
4601(-)/TRAP-138(-) 


The 4601(-)/TRAP-138(-) Transmitter/Receiver 
is intended for air-to-air and air-to-ground com- 
munications in the 100 to 156MHz frequency 
range. Its carrier power output is 20 watts 
minimum and the unit can be used as a fixed 
station or mounted on vehicles. According to the 
versions, the unit can be provided with 25 to 
50kHz channel spacing, and with highly sophis- 
ticated antenna filters used to protect the vor 


UHF Transceiver 6800 


The 6800 Uhf Transceiver is designed for air- 
to-ground and air-to-air communication. 

It consists of a 25 watt 6851 uhf transceiver, 
and a 6820 contro! box or a 6823 preselection 
control box. These devices are interchangeable 
with vhf unit 4600. 


TECHNICAL SPECIFICATION 

Frequency range 

225-399.975 MHz 

(emergency receiver) 238-248 MHz 

Number of channels with manual display: 
7000 


VHF/AM Transmitter/Receiver 
4652-B 


The 4652-B vhf/am transceiver is intended either 
for installation on new aircraft or for replacement 
of the existing vhf sets fitted with electron tubes. 
Its overall dimensions and electrical connector 
are identical to those of Types TR-AP-19, TR- 
AP-26 with electron tubes and allow the former 
generation of vhf transceivers to be replaced 
without altering the aircraft wiring harness. 

This transceiver can also be operated as a 
fixed station or installed on a vehicle. The 
frequency selection together with the channel 
spacing. take place from the control box pro- 
vided in the equipment front panel. 

An autotest system enables the correct opera- 
tion of both transmission and reception to be 


Field Multichannel Radio Set MH 
191 


Radio Set MH 191 has been developed to meet 
the demand for a short-haul, small-capacity field 
radio equipment in the 70 to 100MHz band. It 
embodies all latest state-of-the-art techniques 
and can be fed either from the 110/220 volt, 45 to 
65 Hz mains (or generator set) or from a 24-volt 
floating storage battery. Continuous power 
operation is possible as the radio set can be 
energised by two such sources connected in 
parallel through an automatic changeover 
device; the battery source is normally used as 
standby. 

The radio set and the telephone multiplex can 
also be installed at separate sites apart, using a 
proper twin pair cable as base-band bearer. 

The order wire circuit built into the radio set 
has been designed to permit omnibus connec- 
tions between the stations. 

Service connections between a radio set and 
the corresponding telephone multiplex set, 
where these are installed at different stations, 
can be made over the phantom circuit obtained 
from a quad of twin pair cable by the insertion of 
a telephone set of either terminal stations. 

The aerials can be installed at a distance from 
the radio equipment on a single mast or sepa- 
rate supports according to the _ installation 
requirements. 


and uhf frequency bands. The unit can also be 
fitted with various control units. 


TECHNICAL SPECIFICATION 
Power drain (28V dc network) 
(transmission) <350W 

(reception) <50W 

Antenna impedance: 50, swr <3 
Transmission: A1, A2, A3 

Cw power: 20W/50 0 


Channel spacing: 25kHz 

Master oscillator: transmission-reception by 
frequency synthesizer, emergency receive by 
crystal 

Frequency accuracy and stability: 2 x 10-5 
from —55 to +70°C 

Power voltage: dc, 22-30V mains 
Transmission type: A1, A2, A3 

Antenna impedance: 50 © 

Type of aerial: whip, sword, incorporated 
antenna swr <3 

Temperature range: —55 to +70°C, tropical- 
ised 

Sensitivity: better than 3uV for a 6cB s/n ratio 


checked. Furthermore, the transmitter is pro- 
tected against antenna mismatching by an inte- 
grated swr meter. 


TECHNICAL SPECIFICATION 
Frequency range: 118—143.975MHz 
Number of channels available 
(50kHz spacing) 520 

(25kHz spacing) 1040 

Frequency accuracy: better than 50 x 107° 
from —40 to +70°C 

Power supply voltage: 24—-30V dc 
Power consumption 

(transmission) <500W 

(reception) <50W 

Antenna type: Z=50, swr <3 


ITALY 


At repeater stations, the radio equipments 
can be arranged in any desirable way, for 
example stacked, side-by-side or back-to-back. 

The cover houses the telephone handset, the 
supply and connecting cable, operating tools 
bag and instruction book. 

The transit fibreglass case is equipped with 
carrying straps and with sturdy rubber corner 
protectors on which the case may stand during 
operation. 

The transceiver construction is modular, and 
is subdivided into functional replaceable sub- 
assemblies to facilitate maintenance and repair. 
Wide use of printed circuits and integrated 
circuits is made in sub-assemblies to make it 
very reliable in severe environmental and opera- 
tional conditions. The sub-assemblies are con- 
nected together by very short cables, plug and 
socket connections. The various controls are all 
arranged on the front panel. 


TECHNICAL SPECIFICATION 

Frequency range: 70—100MHz 

Rf channels: 1200 

Frequency spacing: 25kHz 

Tuning: with synthesizer 

Operation: duplex 

Order wire: with signalling at 1600Hz and 
built-in monitoring loud-speaker 


Normal modulation ratio: 50% 
Microphone input impedance 

100 0/250mV 

75 Q/250 nV 

Sensitivity: <3,.V with 6dB s/n ratio 
Af output impedance: 8 or 6000 
Af power (80% mod): >500mW 


Manufacturer: Socrat, 75640 Paris, Cedex 13. 


25kHz channel selectivity 

(at 6dB) =+12.5kHz 

(at 60dB) <+30kHz 

50kHz and emergency receiver selectivity 
(at 6dB) =>+20kHz 

(at 60dB) <+60kHz 

Protection against unwanted signals: 60dB 
Unmodulated carrier power output with 50 
load and 1.1 swr: 25W 

Modulation depth A2-A3: 80% for <5% distor- 
tion 


_ Manufacturer: Socrat, 75640 Paris Cedex 13. 


Transmission mode: A1-A3 

Response time: instantaneous 

Channel change-over time: instantaneous 
Non-modulated carrier power: 25W/500 
Modulation factor: >80% A3, 1000Hz, 500 
Distortion: 10% 

Magnetic microphone input: 1.5mW at 
1000Hz with 250mV/100Q capability; 75 for 
80% mod 

Sensitivity: <3,.V for 10dB s/n ratio 


Manufacturer: Socrat, 75640 Paris Cedex 13. 


Power supply: 110/220V ac +10% 47/63Hz or 
24V de (21.5-30V) with automatic changeover 
Consumption 

(transmitter) 90W 

(receiver) 10W (dc power supply) 
Transmitter rf power: 25W +1dB 
Frequency stability: +2 x 10~°(—31 to 55°C) 
Type of modulation: fm 

Impedance 

(rf) 500 

(If) 6000 

Max frequency deviation: +15kHz 
Receiver noise figure: 9 +1dB 

Rf impedance: 500 

Height: 300mm 

Width: 567mm 

Depth: 390mm (with cover on) 

(with cover removed) 323mm 

Weight: 30kg (ready for transit) 

Cabinet fitted with shock-dampening devices 
Temperature range: —40 to +55°C 

Relative humidity: 95% 

Altitude 

(operating) 5000m as! (15 OOOft) 

(storage) 9000m as! (27 OOOft) 


Manufacturer: Marconi Italiana, Genoa, Italy. 


UHF Radio Link Terminal MH 197 


The Uhf Radio Link model MH 197 is a tactical 
equipment suitable for carrying up to 1024 
kilobit per second stream in the digital mode or 
up to 24 telephone channels in the fdm mode. 

Duplexing equipment is incorporated allow- 
ing the use of a single aerial. All the remaining 
units are modular so they can be very easily 
replaced. Built-in test equipment is provided so 
that any necessary adjustment may be carried 
out without external accessories or instruments. 
Possible failures are also easily located at 
assembly or unit level by the bite. 

The equipment may be run at reduced rf 
power in a substantial number of system config- 
urations to reduce energy consumption. 

Supply may be from mains, battery or both 
with automatic changeover giving continuous 
operation if the mains supply fails. 


UHF Radio Link Terminal MH 195 


The Uhf Radio Link model MH 195 is a tactical 
equipment suitable for carrying up to 1024 
kilobit per second stream in the digital mode or 
up to 24 telephone channels in the fdm mode. 

Solid-state design and state-of-the-art tech- 
nologies have minimised size and weight. 

Duplexing equipment is incorporated allow- 
ing the use of a single aerial. All the remaining 
units are modular and socan be easily replaced. 

Built-in test equipment is provided so that 
adjustments can be made without external 
accessories or instruments. Possible failure is 
also easily located at assembly or unit level by 
the bite. 

The equipment may be run at reduced rf 
power in a substantial number of system config- 
urations, to reduce energy consumption. 

Supply may be from mains, battery, or both 
with automatic changeover giving continuous 
operation if the mains supply fails. 


UHF Radio Link Terminal MH 193 


The Uhf Radio Link Model MH 193 is a tactical 
equipment suitable for carrying up to 1024 
kilobit per second stream in the digital mode or 
up to 24 telephone channels in the fdm mode. 

Duplexing equipment is incorporated allow- 
ing the use of a single aerial and all the remain- 
ing units are modular and so can be easily 
replaced. 

Built-in test equipment is provided so that 
adjustments may be made without external 
accessories or instruments. Possible failures are 
also easily located at assembly or unit level by 
the bite. 

The equipment may be run at reduced rf 
power in a substantial number of system config- 
urations, to reduce energy consumption. 

Supply may be from mains, battery, or both 
with automatic changeover giving continuous 
operation if the mains supply fails. 


UHF Radio Link Terminal MH 195T 


The Uhf Radio Link Model MH 195T is a tactical 
equipment suitable for carrying up to 1024 
kilobit per second stream in the digital mode or 
up to 24 telephone channels in the fdm mode. 

Duplexing equipment is incorporated allow- 
ing the use of a single aerial. All the remaining 
units are modular and so can be easily replaced. 

Built-in test equipment is provided so that 
adjustments may be made without external 
accessories or instruments. Possible failures are 
also easily located at assembly or unit level by 
the bite. 

The equipment may be run at reduced rf 
power in a substantial number of system config- 
urations in order to reduce energy consump- 
tion. 

Supply may be from mains, battery, or both 
with automatic changeover giving continuous 


TECHNICAL SPECIFICATION 

Frequency band: 1350-1850 MHz 
Frequency channels: 2000 synthesized 
Channel spacing: 250kHz with synthesizer 
Frequency and synthesizer stability: +0.5 x 
10-5 per month 

Tx-Rx rf filter tuning: continuously adjustable 
through band without external instrumentation 
Tx-Rx minimum frequency separation: 
40 MHz 

Type of modulation: fm 

Power supply 

(ac) 220V +10% 47-63Hz 

(dc) 21-29V with automatic changeover 
Power consumption 

(mains) 116W 

(battery) 101 W at full output power 
Temperature range: —40 to +55°C 

Relative humidity: max 95% 


TECHNICAL SPECIFICATION 

Frequency band: 790-960 MHz 

Frequency channels: 1360 synthesized 
Channel spacing: 125kHz with synthesizer 
Frequency and synthesizer stability: +0.5 x 
10-5 per month 

Tx-Rx rf filter tuning: continuously adjustable 
through band without external instrumentation 
Tx-Rx minimum frequency separation: 
20 MHz 

Type of modulation: fm 

Power supply 

(ac) 220V +10% 47-63Hz 

(dc) 21-29V with automatic changeover 
Power consumption 

(mains) 1385W 

(battery) 118W at full output power 
Temperature range: —40 to +55°C 

Relative humidity: max 95% 

Installation: fixed, in field tent, on wheeled or 
tracked vehicles 


TECHNICAL SPECIFICATION 

Frequency band: 225-400 MHz 

Frequency channels: 1400 synthesized 
Channel spacing: 125kHz with synthesizer 
Radio frequency and synthesizer stability: 
+0.5 x 10-5 per month 

Tx-Rx rf filter tuning: continuously adjustable 
through band without external instrumentation 
Tx-Rx minimum frequency separation: 
20MHz 

Type of modulation: fm 

Power supply 

(ac) 220V +10% 47-63Hz 

(dc) 21-29V with automatic changeover 
Power consumption 

(mains) 135W 

(battery) 118W at full output power 
Temperature range: —40 to +55°C 

Relative humidity: max 95% 


operation if the mains supply fails. 


TECHNICAL SPECIFICATION 

Frequency band: 790-960 MHz 

Frequency channels: 1360 synthesized 
Channel spacing: 125kHz with synthesizer 
Radio frequency and synthesizer stability: 
+0.5 x 1075 per month 

Tx-Rx rf filter tuning: continuously adjustable 
through the band without external instrumenta- 
tion 

Tx-Rx minimum frequency separation: 
20MHz 

Type of modulation: fm 

Power supply 

(ac) 220V +10% 47-63Hz 

(dc) 21-29V with automatic changeover 
Power consumption 

(mains) 1385W 

(battery) 118W at full output power 
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Installation: fixed, in field tent, on wheeled or 
tracked vehicles 

Transmitter load impedance: 500 unbal- 
anced 1:1.3 vswr 

Output power at aerial connector: >+32dBm 
(1.6W) reduceable by 6dB 

Receiver noise figure at aerial connector: 
better than 7dB 

Image rejection: =95dB 

Intermediate frequency: 70 MHz 

Height: 280mm 

Width: 464mm 

Depth: 380mm 

Weight: 42kg without mounting accessories 
(19in (48cm) standard rack mounting provided 
with proper accessories) 


Manufacturer: Marconi Italiana, Genoa. 


Transmitter load impedance: 500 unbal- 
anced 1:1.3 vswr 

Output power at aerial connector: =>+39dBm 
(8W) reduceable by 6dB 

Receiver noise figure at aerial connector: 
better than 6.5dB 

Image rejection: =>100dB 

Height: 280mm 

Width: 464mm 

Depth: 380mm 

Weight: 42kg without mounting accessories 
19in (48cm) standard rack mounting provided 
with proper accessories 


Manufacturer: Marconi Italiana, Genoa. 


Installation: fixed, in field tent on wheeled or 
tracked vehicles 

Transmitter load impedance: 500 unbal- 
anced 1:1.3 vswr 

Output power at aerial connector: =>+40dBm 
(10W) reduceable by 6dB 

Receiver noise figure at aerial connector: 
better than 7dB 

Image rejection: 700dB 

Height: 280mm 

Width: 464mm 

Depth: 380mm 

Weight: 42kg without mounting accessories 
19in (48cm) standard rack mounting: provided 
with proper accessories 


Manufacturer: Marconi Italiana, Genoa, Italy. 


Temperature range: —40 to +55°C 

Relative humidity: max 95% 

Installation: fixed, in field tent, on wheeled or 
tracked vehicles 

Transmitter load impedance: 500 unbal- 
anced 1:1.3 vswr 

Output power at aerial connector: >+39dBm 
(8W) reduceable by 6dB 

Receiver noise figure at aerial connector: 
better than 6.5dB 

Image rejection: =>100dB 

Height: 300mm 

Width: 567mm 

Depth: 390mm 

Weight: 42kg with fibreglass case 

19in (48cm) standard rack mounting provided 
without fibreglass case 


Manufacturer: Marconi Italiana, Genoa. 
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VHF/FM Manpack PR-81 


The PR-81 is a solid-state vhf/fm tactical trans- 
ceiver for short-range tactical communications. 
Itis simple to operate and compatible with most 
military vhf/fm sets. 

The PR-81 provides six channels in the 40 to 
45 MHz frequency range, with 25-kKHz channel 
spacing and 1 watt rf output. 

On request, the set can be equipped for 
operation in other bands in the 35 to 88 MHz 
range. 

The built-in 150-Hz tone generator renders the 
PR-81 fully compatible with other radio sets, 
such as the AN/PRC-25, AN/PRC-77, AN/VRC- 
12, and equivalent units. 

Normally, the PR-81 is used with a mono- 
phone (combined loudspeaker/microphone), 
whose own t/r switch and volume control oper- 
ate both the monophone itself and an extra 
earphone. A powerful audio output gives high 


Radio Link System PL-70/ZAG 


PL-70/ZAG Radio Link System is intended for 
the establishment of rapid and reliable tele- 
phone and teleprinter connections over both 
long and short distances. It is designed to be 
used for the building of automatic and manual 
telephone systems and for both large and small 
capacity networks. 

The PL-70/ZAG system meets communication 
requirements for temporary command sites, 
military tactical networks, broken lines and 
cables, or communication networks in disaster 
areas. 

PL-70/ZAG consists of four different self- 
contained building blocks. These can easily be 
combined to meet the individual user’s specific 
needs and demands. The units are the same 
both for mobile and stationary radio link net- 
works, for high or normal transmission capacity 
and over short or long distances. 


VHF/UHF Transmitter/Receiver 
AMR700 Series 


The AMR700 multichannel radio communication 
system offers extensive variations to suit every 
special requirement. It is based on separate 
units, which can be combined in different ways 
and mounted into 19in (48cm) racks. 

The units which form the system are transmit- 
ter unit, vhf, unf or combined versions; receiver 
unit, vhf, uhf or combined versions; test and 
control unit; and power supply unit in two 
versions. 

These units consist of subunits, which are 
easily replaceable without soldering. Moreover 
each unit is mounted on telescopic slides in the 
rack with the cabling on hinged cable carriers. 
This permits easy withdrawal of the units, even 
while operating, for easy maintenance. 

The transmitter unit as well as the receiver unit 
is provided with a separate synthesizer, which 
improves the flexibility of the system. 

The frequency of the synthesizer is phase- 
locked with a single loop to a reference fre- 
quency, derived from a highly stable crystal 
oscillator. This is possible by means of high- 
speed frequency dividers. This design, and 
careful shielding of the various parts of the 
synthesizer, permit very low spurious output. 

The synthesizer produces 2120 vhf channels 
with 25kHz channel spacing, and 3500 (or 


SWEDEN 


audibility, a major advantage in noisy surround- 
ings or when large groups of listeners are 
involved. An alternative available is a collapsible 
handset featuring its own t/r switch. 

To damp ambient noise (eg at or near an 
artillery site), there is a headset available that 
features an ambient-noise-reducing mic- 
rophone and separate t/r switch. 

The standard antenna of the PR-81 is a flexible 
tape antenna with an adjustable base. However, 
when only a relatively limited communication 
range Is required, a special trailing antenna can 
be used to make the unit less visible. 

A separate, mast-mounted antenna for long- 
range communication can be connected, via an 
adapter, to the standard 50-ohm outlet of the 
transceiver. 

The PR-81 uses standard penlight-type dry 
cells and can operate for approximately 20 


The basic small capacity radio link configura- 


tion includes four telephone and two teleprinter. 


circuits plus one engineer's order wire circuit. 
The system consists of two PL-70 radio links and 
two ZAG multiplexers. Four telephone subscrib- 
ers at a remote site are connected to a field 
exchange at another site. There are also two 
point-to-point teleprinter circuits and one 
engineer's order wire channel. 

The capacity may be expanded in steps. 
Every additional unit consists of four telephone 
circuits, two teleprinter circuits and one eow 
circuit, which corresponds to the capacity of one 
multiplexer. When more than one multiplexer is 
used, one ZAG group modem is required. When 
the system is expanded to more than three 
multiplexers, two group modems are necessary. 
A fully expanded PL-70/ZAG system has a 
capacity of 24 telephone circuits, 12 teleprinter 


7000) uhf channels with 50kHz (or 25kHz) 
channel spacing. 

The rf-power output of the transmitter (for both 
vhf and uhf) is 25 watts on am and 60 watts on 
fm. An air cooling system with a built-in fan 
permits continuous transmission. 

The antenna impedance is 50 ohms, but 
standing wave ratios from one to infinity will 
cause no damage to the transmitter. 

The receiver is designed for good perfor- 
mance in an electrically disturbed environment. 
This makes the system very suitable for colloca- 
tion. 

A special guard receiver, included for con- 
tinuous monitoring of the international distress 
frequency (vhf or uhf) operates independently of 
the other system functions. 


TECHNICAL SPECIFICATION 

Frequency range 

(vhf) 103-160 MHz 

(uhf) 225-400 MHz 

Modulation type: am and fm 

Channel separation 

(vhf) 25kHz 

(uhf) 25 or 50kHz 

Frequency accuracy: 3 ppm over 12 months 
period 

Antenna impedance: 50 0 

Mains supply: 220V ac, 50Hz alt. 32V dc 
Forced-air cooling: built-in fan in transmitter 


hours. A battery indicator issues an acoustic 
warning when battery power drops to replace- 
ment level. 

A special battery charger is available for 
nickel-cadmium accumulators. It can be con- 
nected to any 12 or 24 volt battery, either 
indirectly via an ordinary vehicle outlet or 
directly, via a separate cable. 

The carrying case containing charger and 
cables can be attached to a vehicle during 
charging, if desired. 

The PR-81 can withstand shock, vibration, 
and moderate falls. It is showerproof and can 
operate within a wide range of temperatures, 
even under high humidity. 

The Swedish Army has field-tested this 
equipment under severe climatic conditions. 


Manufacturer: Svenska Radio AB, Stockholm. 


circuits plus seven eow’s. Normal transmission 
distance for the PL-70 is 40 to 80km. When 
greater distances are necessary a suitable 
number of relay stations may be inserted; each 
relay hop may also be 40 to 80km. Up to ten 
relay hops are possible. Drop-on and drop-off of 
telephone and teleprinter circuits at relay sta- 
tions are made by the installation of ZAG multip- 
lexers at these stations. 

When communication with the permanent 
telephone network from a remote site is required 
the radio link network and the automatic tele- 
phone network are coupled together with a ZAG 
autorepeater, connected to either a public or 
private automatic exchange. 


Manufacturer: Svenska Radio AB, Stockholm. 


Mtbf 

receiver (vhf or uhf) 5000h 

transmitter (vhf or uhf) 5000h 

transceiver (vhf or uhf) 2500h 

Main receiver sensitivity 

(am) 6uV emf for 10dB (s+n)/n, 30% mod with 
1 kHz 

(fm) 6uV emf for 16dB (stn)/n at 2.1kHz 
deviation 

Overload: no damage occurs for 10V emf 
Guard receiver sensitivity: 6 .V emf for 10dB 
(s+n)/n at 30% mod with 1kHz 

Image and spurious rejection: >70dB 
Spurious emission: <20,V into 500 
Frequency accuracy: better than +20 ppm 
Transmitter power output 

(am) 25W 

(fm) 50W 

Antenna impedance: 50, no damage at any 
vswr 

Modulation capability 

(am) 90% 

(fm) +7kHz (vhf), +14 kHz (uhf) 

Ambient temperature 

(within specification) O-50°C 

(operating) —40 to +70°C 

Vibration (rack units): 5g 10-500Hz max 
0.5mm 

Shock (rack units): 40g 


Manufacturer: Bofors Aerotronics AB, Liding6. 


VHF/FM Transceiver PRM 4090 


The multi-role tactical vhf fully programmable 
PRM 4090 provides extended fm coverage from 
20 to 80 MHz. It is a nine channel programmable 
transceiver operating in single or two frequency 
simplex. It offers a choice of 2400 synthesized 
frequencies at 25kHz spacing making it com- 
patible with all fm military radio equipment, 
including the British Army Clansman, now in 
service around the world. A 16 kilobit per 
second data capability and the latest built-in 
pseudo white noise encryption option extends 
its flexibility as a secure tactical communica- 
tions system. 

The basic transceiver weighs only 3.6kg and 
its remote-control and re-broadcast facilities 
make it suitable for manpack use by front-line 
troops, for vehicle mounting or for use in fixed 
stations. It has a guard channel for the continu- 
ous monitoring of an emergency channel while 
operating the other channels. The standard 5 
watt output can be boosted with an optional 100 
watt amplifier. 

A special ‘fill gun’ has been developed to 
operate with the PRM 4090. The size of a pocket 
calculator, the device can be programmed at 
the base station and then used in the field to load 
automatically the nine channels of the trans- 
ceiver with frequency and encryption codes. 
The fill gun can also be used to programme the 
VRM 5080 tank radio. 

The PRM 4090 was introduced in September, 
1979. 


VHF 50-Watt Tank Transceiver VRM 
5080 


The VRM 5080 50-Watt vhf Tank Transceiver 
covers the 30 to 76 MHz frequency range. It uses 
micro-processor and custom large scale integ- 
ration technology to ease operation within the 
confines of a tank, provides improved levels of 
performance and keeps maintenance require- 
ments to a minimum. A built-in test sequence 
automatically checks transceiver performance 
and displays easy-to-read results. 

A 16 kilobit per second data capability is 
incorporated in the transceiver and options 
extend the facilities to include built-in pseudo 
white noise encryption of both data and speech. 

The VRM 5080 is built to comply with interna- 
tional military specifications and incorporates a 
receiver front end which, in conjunction with 
automatic antenna tuners, permits two 5080s to 
be operated simultaneously within the same 
vehicle with a frequency spacing of five per 
cent. The front panel, providing full control over 
a simple serial data line, can be mounted 
anywhere on a tank with a radio located in the 
hull or a similar remote position. 

The control enables selection of operating 
frequency and up to nine pre-selected channels 
as well as encryption codes and the transceiver 
mode. An alpha-numeric display gives read-out 
of frequency and status. 

The VRM 5080 was first announced in Sep- 
tember, 1979. 


SARBE 5 Search and Rescue 
Beacon BE 375 


The SABRE 5 is an emergency distress and 
survival radio. There are five versions designed 
primarily for aircrew and these can be stowed in 
flight clothing, life preservers, life-crafts or ejec- 
tion seat packs. It provides a distress beacon 
transmission which can be activated either 
automatically or manually, with additional 
facilities for two-way voice communication on a 
distress channel. A version is available provid- 
ing a second voice channel. 
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a 
The PRM 4090 m 


Manufacturer: Racal-Tacticom Limited, Read- 
ing, Berkshire. 
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Manufacturer: Racal-Tacticom Limited, Read- 
ing, Berkshire. 


Production began in 1972 and sales have 
been made to the armed forces of 36 countries. 


TECHNICAL SPECIFICATION 

Operating frequencies 

Uhf two-channel version on 243 and 282.8 MHz 
with beacon transmission intermittent 

Uhf two-channel version on same frequencies 
with continuous beacon 

Uhf single channel version on 243MHz 

Vhf two channel version on 121.5 and 123.1 MHz 
Vhf single channel version on 121.5MHz 


aia 


ultirole transceiver 


Dual VRM 5080 system installed in a Chieftain main battle tank 
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Manufacturer: Burndept Electronics Limited, 
Erith, Kent. 
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VHF/UHF Communications 
Equipment Range 30-400 
Multimode 


The 30-400 Multimode is a lightweight range of 
airborne communications equipment. It consists 
of a control unit and a series of low volume 
transmitter/receiver units with which the whole, 
or specific parts of the line-of-sight frequency 
band, from 30 to 400MHz, am and fm, can be 
covered. This gives the aircraft operator the 
widest possible choice of radios to meet precise 
requirements, using standard equipments so as 
to reduce cost of ownership across a fleet of 
aircraft. 

At the top of the range is a multimode radio, 
the AD3400, covering the full line-of-sight band 
from 30-400 MHz am/fm in a single transmitter/ 
receiver unit. Derivatives of this unit cover 
specific bands such as uhf military, maritime, 
tactical etc, whilst special applications requiring 
secure voice operation and ecm resistance are 
also catered for. A choice of keyboard or con- 
ventional control units is available as an option. 

This new range is also intended to appeal to 
operators of aircraft currently in service, some of 
which may already be fitted with up-to-date 
equipment dedicated to particular bands of 
frequencies, but which require a retrofit for other 
bands. 

Other transmitter/receivers include: the 
AD3410 (30 to 87.9MHz) vhf/fm_ tactical, 
AD3420 (100 to 156MHz) vhf/am guard 
receiver, AD3430 (108 to 174MHz) am/fm air 
traffic control and maritime, and AD3440 (225 to 
400 MHz) uhf am/fm guard receiver. 


Advanced Sonobuoy 
Communication Link Receiver 


ASCL is a versatile and effective high perfor- 
mance system designed to satisfy the most 
demanding current and future ASW require- 
ments. The twenty-channel receiver significantly 
expands a platform’s ASW capability to process 
sonobuoy signals. Each receiver channel is 
easily commanded to any frequency in the 
current and extended sonobuoy band. Each 
demodulated output is fully compatible with 
existing ASW signal processors and with new 
computer processors such as the advanced 
Proteus. The standard ASCL configuration is 20 
receiver modules. Other configurations are 
available. 

ASCL is the new US Navy standard advanced 
sonobuoy receiver and will be deployed on the 
Orion P-3C Update IIl ASW aircraft. ASCL oper- 
ates on the P-3C (III) in conjunction with stan- 
dard and any anticipated antenna. 

The ASCL system includes the following ele- 
ments: 

Rf pre-amplifier (AM-6875) is an optimised 
high performance, low noise vhf pre-amplifier 
which provides amplification and pre-filtering of 
received rf signals. 

Radio receiver (R-2033) contains 20 fully 
synthesized high performance receiver mod- 
ules (16 acoustic and 4 auxiliary), and one each 
of the following modules: rf/adf amplifier mul- 
ticoupler, reference oscillator, i/o Proteus digital 
channel, i/o processor, clock generator, bite, 
and dc power supply module. Each single 
conversion module includes mixer conversion, 
frequency synthesized lo, demodulator, and 
output interface circuits. 


VHF/UHF Portable Transceiver 3701 


Model 3701 Vhf/uhf Portable Transceiver offers 
am coverage of the vhf and uhf ranges without 
need for changing any component. 

The transmitter may be operated in the high 
power mode of 5 watts carrier power or switched 


FREQ (MHZ) 


Multimode vhf/uhf radios 


TECHNICAL SPECIFICATION 

Transmitter power output: 15W fm, 10W am 
Vswr 

3:1 progressive power down with mismatch 
No damage on short or open circuit antenna 
Harmonics and spurious: 60dBc 

Receiver sensitivity: 1.54V am, 0.5uV fm 
Selectivity voice 

(at 6dB) 11 kHz 

(at 60dB) 25kHz 

Selectivity data 

(at 6dB) 32kHz 

(at 60dB) 54kHz 

Max input signal: 1V emf 

Cross modulation/desensitisation: —70dB, 
1 MHz 

Preset channels: 20 non-volatile 


UNITED STATES OF AMERICA 


Each of the acoustic receiver modules pro- 
cesses fm/analog signals at any of the 99 
channels in the extended vhf band. Each of the 
four auxiliary receiver modules processes fm/ 
analog signals at any of the 99 channels and 
provides one channel for selection and proces- 
sing of the on-top position indicator (otpi) sig- 
nals; two channels for the operator to monitor 
acoustic information; and one channel to 
monitor the rf signal level in any of the ff 
channels. Common receiver modules are inter- 
changeable. 

Bite circuits provide comprehensive end-to- 
end evaluation of each receiver from the vhf 
pre-amplifiers to the receiver output interface 
circuits. Bite is initiated automatically by the 
computer (such as Proteus) and/or by the 
operator through the indicator control unit (icu). 
Performance status is displayed on the icu and 
routed to the computer. 

Indicator control unit (icu) (C-10126) provides 
the operator with a means for manual control of 
each receiver channel frequency assignment, 
receiving mode, and self test. It also displays the 
status of the receiving set and operator entry 
information. 


AM-6875 R-2033 
Height in (cm) 3 (7.6) 12 (30.9) 
Width in (cm) 4.25 (10.8) 12 (30.9) 
Depth in (cm) 5.75 (14.6) 19.6 (49.8) 
Weight Ib (kg) 3 (1.4) 100 (45.4) 


Manufacturer: Hazeltine Corporation, Green- 
lawn, New York 11740. 


to the low power mode of 1 watt to extend battery 
life. Wide-band power amplifiers permit trans- 
mitter operation without manual adjustments for 
tuning or loading. 

System design employing up-conversion in 
the receiver permits low interference coverage 


Frequency accuracy: 1 ppm 

Readiness: 2s 

Changeover time: tx/rx 50ms 

Duty cycle: 1 minute tx, 5 minute rx 
Temperature range: —55 to + 55°C, 30 minutes 
at 70°C 

Altitude: 60 O00ft (20 000m) 

Power supply: 28V dc 

Height: 127mm (5in) 

Width: 146mm (5.75in) 

Length: 216mm (8.5in) 

Weight: 6.5kg (14.5!b) 

Avionics Limited, 


Manufacturer: Marconi 


Basildon, Essex. 


Receiver Indicator (ID-2086) continuously 
displays the control mode setting, the rf channel 
number, and the received signal lever for each 
receiver. 

Receiver Control (otpi) (C-10127) provides 
the operator with control over the otpi channel 
frequency. 


TECHNICAL SPECIFICATION 

Frequency: extended vhf 

Receivers: 20 (16 acoustic/4 auxiliary) 
Channels: 99 per receiver 

Audio output 

(analog) 2V rms balanced 

(monitor) 50mW, 3000 

Power input: 115V ac +10%, 380-440Hz, 
3-phase 500W; 18-32V dc, 7W; 26.5V ac, 
+10%, 400Hz, 50W 

Temperature range: —40 to +55°C/+71°C 30 
minutes 

Altitude: 30 O00ft (9100m) 

Shock: 15g 

Vibration: +29, 9.5Hz 


C-10126 ID-2086 C-10127 
8.87 (22.5)  9.75(24.8) 2.25 (5.7) 
5.75 (14.6) 5.75(14.6) 3.25 (8.3) 
6.5 (16.5) 5 (12.7) 5.75 (14.6) 

8 (3.6) 5 (2.3) 2 (0.9) 


without the need for variable tuned filters. 

The special multi-band frequency synthesizer 
develops all signals required to operate the 
transceiver, providing 25kHz tuning increments 
in both vhf and uhf by selection from front panel 
switches. In addition, four preselected channels 


are set into the synthesizer for simple callup from 
the front panel without the need to dial the exact 
frequency. 

Optional accessories are available to provide 
operation from 12.5 to 15 volt de supply or 
115/230 volt ac supply. 

The 3701 vhf/uhf portable transceiver pro- 
vides frequency flexibility for dual band availa- 
bility made possible by advanced circuit 
designs using the latest in solid-state compo- 
nents and assembly techniques. 


TECHNICAL SPECIFICATION 
Frequency range: 116-149.975MHz and 
225-399.975 MHz 


Channels available 

(uhf) 7000 

(vhf) 1360 

Preselected channels: 4 total vhf and uhf 
Tuning increments: 25kHz vhf and uhf 
Operating mode: dsb-am, push-to-talk voice 
Transmitter output 

(high-power mode) 5W cw + 2dB 
(low-power mode) 1W cw + 2dB 
Frequency stability: 10 parts per million 
Spurious output: 60dB below carrier 
Harmonic output: 40dB below carrier 
Receiver sensitivity: —96dBm >6dB (s+n)/n 
Spurious response: —60dB +150kHz 
Image response: —60dB 


Terrestrial Microwave and Tropospheric Scatter 


Radio Link Equipment MH 203 


MH 203 is the newest generation of communica- 
tion equipment specifically designed for military 
use. 

The equipment is completely modular in con- 
struction. All the major units and subassemblies 
can be quickly removed from the mainframe and 
replaced with other identical units when 
required. 

The degree of accessibility to all parts of the 
equipment is very high, due to the design and to 
the use of modular construction. Maintenance is 
easy and quick. The same basic equipment may 
be used either for terminal or for repeater station. 

Transformation of the equipment to a space 
diversity receiving system with automatic 
switch-over to a hot stand-by transmitter may be 
achieved in few minutes in the field. Few extra 
parts are required. 

In the standard configuration only the trans- 
mitter rf output is switched. Receiver input 
switching has been eliminated. The low noise 
figure of the receivers and the combination of 
the base-band output signal with voltage addi- 
tion for the signal (6dB increase) and power 
addition for the noise (8dB increase) permit 


Field Telephone Multiplex Set MX 
501 


The Telephone Multiplex MX 501 equipment has 
been developed for tactical telecommunica- 
tions. 

Compactness and lightness, combined with 
low power drain, make this equipment ideal for 
setting up small telecommunications centres 
which may be subject to frequent shifting, and 
which often need to be housed in makeshift 
sheds or even in the open. 

The four telephone channels of the multiplex 
equipment MX 501 may be preset by a front 
panel switch for four-wire operation, or two-wire 
operation with manual ringing converter (Ib 
telephone). 

Each channel is equipped with a compandor 
to provide a high signal-to-noise ratio even in 
critical operating conditions. 

Up to four telegraph channels may be con- 
veyed over an interstitial band between the 
traffic and order wire bands. Protection facilities 
for the interstitial band are included. 

When the multiplex set is distant from the radio 
equipment (max distance 8km, loaded twin-pair 
cable CX1065/G), an automatic level regulation 
device enables adjustment of the sensitivity of 


ITALY 


splitting the incoming signal equally to both 
main and standby receivers. This simplifies the 
switching devices and improves the reliability. 

The equipment is normally capable of trans- 
mitting and receiving a baseband signal consist- 
ing of 300 voice channels in the 60 to 1300kHz 
frequency range. The equipment is able to 
transmit 12 orderwire channels in the 12 to 
60kHz frequency range. One built-in orderwire 
channel located at the low end of the baseband 
(0.3-3.4kHz) is also provided. 

The equipment is capable of being modified 
to accept transmit and receive tdm multiplex 
signals at up to 8.448 megabits per second, by 
using extra parts which are inserted in place of 
fdm units. 

Digitally controlled synthesizers allow the 
selection of any operating frequency in the 7725 
to 7975MHz range in steps 0.25MHz without 
substitution or addition of any components or 
subassembly. 


TECHNICAL SPECIFICATION 

TRANSMITTER SECTION 

Frequency range: 7725-7975MHz 
Tunability: continuous through band by tuning 
charts without instrumentation 


Line Communications 
ITALY 


the receive circuits and to compensate for the 
loss against temperature in the cable. 

The equipment construction is modular and is 
subdivided into functional replaceable sub- 
assemblies to facilitate maintenance and fault 
location. 

Integrated circuits, both monolithic and thin- 
film hybrid types, are widely used throughout to 
ensure a high degree of reliability, even under 
the most severe ambient conditions. 

A canvas bag, to hold the equipment and the 
relevant handset and terminal strip, is provided 
for transport. 


TECHNICAL SPECIFICATION 

Number of channels: 4 + 1 order wire 
Operation 

(automatic) 4W 

(manual) 2W 

Signalling: dc over e and m wires. 25Hz 
Channel band: 300-3400 Hz 

Order wire band: 300-2100Hz 

Levels (4W) 

(tx) 4dBm 

(rx) 4dBm 

Levels (2W) 

(tx) OdBm 

(rx) 4dBm 
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Audio range: 300-2500 Hz 

Battery life (rechargeable): 8h; 10% transmit in 
high-power mode 

Temperature range: —10 to 50°C 

Height: 127mm (5in) 

Width: 279mm (11 in) 

Depth: 406mm (16in) 

Weight 

7.5kg (16.5!b) w/o battery 

11.5kg (25!b) with battery 


Manufacturer: ITT Aerospace/Optical Division, 
Fort Wayne, Indiana 46803. 


Communications 


Frequency change: 2 minutes for setting a new 
frequency on a single tx 

Power output: =28.5dBm (1 W +1dB nominal) 
tx filter included 

Spurious attenuation: >70dB 

RECEIVER SECTION 

Frequency range: 7725-7975MHz 
Tunability: continuous through band by tuning 
charts without instrumentation 

Frequency figure: 3 minutes for setting a new 
frequency on a single rx 

Noise figure: <10dB 

Spurious image frequency suppress: =70dB 
Intermediate frequency: 70 MHz 

POWER SUPPLY 

Battery: 21—29V dc 

Mains (optional): 220V ac +10% and/or bat- 
tery with automatic switchover 

Power consumption: <280W battery, <380W 
ac 

Mtbf: >8000h 

Mttr: <45 minutes 

Temperature range 

(operating) 0-44°C 

(storage) —34 to +63°C 


Manufacturer: Marconi Italiana, Genoa. 


Impedance: 6000 +10% 

Max distance between multiplex and radio 
equipment: 8km (loaded twin pair cable 
CX1065/G) 

Frequencies 

(channel band) 4-20kHz 

(order wire band) 0.3-2.1 kHz 

(pilot) 4kHz 

Power supply 

(battery) 21-29V dc 

(mains) 220V ac +5%, 47-53Hz 
Consumption: <15W (quiet system) 
Temperature range: —40 to +55°C 

Height: 120mm 

Width: 350mm 

Depth: 300mm 

Weight: 12kg 


OPERATIONAL SPECIFICATION 

The equipment is completely waterproof even 
during operation and meets with Finabel 17-E-1 
(Class 1) Specifications. 


Manufacturer: Marconi Italiana, Genoa. 
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Field VF Telegraph Equipment 


MC300 Series Equipment has been developed 
to meet the requirements of tactical vf telegraph 
networks with particular attention to the possible 
system configuration. 

The basic equipment of the MC300 family is 
the MC301 set consisting of four voice- 
frequency telegraph transceivers. It is a fully 
solid-state equipment using electronic type out- 
put relay capable of supplying a constant cur- 
rent up to 1200 ohms load, and accepting up to 
110 bauds keying speed. 

Up to three MC301 can be housed ina cabinet 
and paralleled by the MC302 multiplexer unit, 
providing an MC303 twelve vf telegraph chan- 
nels equipment, with frequency allocation in 
compliance with CCITT recommendations. 

MC300 series equipment can be supplied 
either from 110/220 volts ac (mains or generator 
set) or from 24 volt dc (floating storage battery) 
power sources. 


Transportable Telephone Delta 
Modulation Equipment MT 203 


MT 203 is a time division multiplexer conforming 
tothe recently adopted Eurocom interoperability 
standards, specifying 16/32 time slot tdm sys- 
tems operating with delta modulation at 16/32 
kilobits per second per channel. 

The MT 203 multiplexer is principally for use 
with army digital radio relay communication 
systems and it incorporates facilities to operate 
with bulk encryption equipments conforming to 
Eurocom standards. 

The equipment offers the high immunity to 
noise inherent in digital transmission; the band- 
width, the insensitivity to link error rate and the 
speech quality advantages of the delta modula- 
tion coding scheme selected for audio chan- 
nels. 

To implement small synchronous digital 
communication networks, facilities are provided 
to synchronize transmission side timing source 
to local internal crystal oscillator, local receiver 
side time base, and external timing source at 
2048kHz by front panel connection. 


FDM Multiplex Equipment MX 500 
Series 


MX 500 Series is a range of fdm military multiplex 
equipments capable of providing between 24 
and 960 channels. They have been developed 
to comply with the latest Italian Army specifica- 
tions concerning equipments for fixed installa- 
tion. They are transportable in suitable cases 
and fully conform to the CCITT recommenda- 
tions. 

The MX 510 equipment is a channel modem 
with a maximum capacity of five 12-channel 
basic groups, each in the 60 to 108kHz band. A 
medium capacity system has also been 
included in the MX 500 series which provides an 
ultimate capacity of 120 channels and is formed 
by two MX 510 channel modem equipments 
coupled to a MX 511 group and supergroup 
modem equipment. 

To increase the flexibility of the MX 500 series, 
the MX 511 can also be used as group modem 
equipment, in systems with over 120 channels 
capacity. 

In the first configuration the MX 511 equip- 
ment is supplied with 12kHz basic frequency 
and 60KHz line pilot frequency generation, and 
supergroup 1 modem to provide the 120 chan- 
nel line band 60 to 552kHz. 

In the second configuration only two group 
modem equipments and the group carrier sup- 
ply equipment, driven by an external 12 kHz, are 
needed in order to provide two basic super- 
groups 312 to 552kHz. 


Continuous operation is possible, as the 
equipment can be energised by both sources, 
connected in parallel via a suitable built-in 
device. The dc source is normally used as a 
standby. 


TECHNICAL SPECIFICATION 

MC301 

Number of channels: 4 

Line-side impedance: 600 0 

Overall engaged frequency band: 960Hz 
Channel carriers: 2400, 2640, 2880, 3120Hz 
Max keying speed: 110bd 

Modulation type: fsk 

Frequency shift: +60Hz 

Power supply 

(ac) 110/220V +10% 

(dc) 21-29V 

Power consumption: 25W 

Temperature range: —40 to +55°C 
Volume: approx 7.3 dm$ 

Weight: approx 6kg 


Various forms of signalling are used on 
speech circuits; MT 203 audio channel boards 
are compatible with 2-wire magneto systems 
and existing standard 6-wire e and m facilities. If 
cb or acb (subscriber or exchange side) lines 
are to be interfaced, an AS293 signalling unit 
equipment, comparable in size with the multip- 
lexer and with facilities to terminate up to 12 
lines, may be operated with the multiplexer. 

Frame alignment codeword conforms to 
Eurocom standards and always occupies chan- 
nel 0. A digital audio board provides digital 
access to multiplexer. The channel transmission 
standard (16 or 32 kilobits per second) is 
selected by several internal links; other stan- 
dards may be offered on request. Equipment 
organisation, based on functional modules, 
gives the opportunity to incorporate particular 
user's requirements in terms of traffic boards 
and multiplexer line terminations. 

MT 203 versions (sub-equipped in terms of 
traffic boards, test facilities and operator set 
boards) can be supplied. 

Cmos, ttl-ls, thin and thick film technology are 
used throughout the equipment. 


The MX 512 supergroup modem translates 
signals from the basic supergroup band to the 
960-channel line band (60 to 4028kHz). 

The method of translation used for each basic 
supergroup is direct modulation with the excep- 
tion of supergroup 2 which maintains the same 
frequency allocation 312 to 552kHz on the line, 
as in the basic supergroup. 

The 960 channel system is provided with 
facilities for inserting and extracting the 6G0kKHz 
frequency comparison pilot which can be also 
used for line supervision. 

Carrier frequencies are formed from 12kHz 
and 124kHz signals obtained from MX 513 
(master oscillator). 

The MX 515 multiplex for 24 channels can be 
set up as a low or medium capacity telecom- 
munication centre for military uses, as a mobile 
headquarters or as a mobile station housed in a 
shelter for use at a nodal or terminal centre. 

It includes the 12kKHz fundamental frequency 
generation to supply the carrier frequency for- 
mation circuits and the 60kHz pilot frequency 
generation, both duplicated with automatic 
changeover. The built-in line equipment deliver 
the 6 to 108KHz line band for 24 channels. 

The AS294 equipment provides a maximum of 
60 ringdown facilities for local-battery, 
common-battery or automatic common battery 
subscriber or switching exchange connections. 

With this equipment each channel of the MX 


Alarms: visual, in case of vf carrier failure 
MC303 

Number of channels: 12 

Line side impedance: 600 0 

Overall engaged frequency band: 300- 
3400 Hz 

Channel carriers: 480-720Hz, 960-1200Hz, 
1440-1680Hz, 1920-2160Hz, 2400-2640Hz, 
2880-31 20Hz 

Max keying speed: 110bd 

Modulation type: fsk 

Frequency shift: +60Hz 

Power supply 

(ac) 110/220V 

(dc) 21-29V 

Power consumption: 80W 

Temperature range: —40 to +55°C 

Volume: approx 66.5dm% 

Weight: approx 35kg 

Alarms: visual, in case of vf carrier failure 


Manufacturer: Marconi Italiana, Genoa. 


TECHNICAL SPECIFICATION 

Channel sampling rate: 32/16 kHz 

Clock stability: better than 1 x 10* within 
temperature range 

Power supply 

(mains) 220V ac +10%, 35W with excluded 
magnetos 

(battery) 21-29V dc, automatic mains/battery 
switch-over 

Temperature range 

(operating) —10 to +55°C 

(storage) —40 to +70°C 

Height: 300mm 

Width: 567mm 

Depth: 390mm (with cover on) 

Weight: (with cabinet, cover and accessories): 
30kg 

(the equipment may be directly rack 19in 
(48cm) mounted when extracted from transport 
cabinet) 


OPERATIONAL SPECIFICATION 
Italian Army PT8-Class 3 (FINABEL 17 E 1— 
Class 3 equivalent) 


Manufacturer: Marconi Italiana, Genoa. 


510 channel modem can be directly connected 
to Ib or cb subscribers or to a switching 
exchange. 

Fundamental frequencies are provided by the 
MX 513 generation equipment. The centralised 
equipment generates the fundamental frequen- 
cies of 12, 124kHz plus frequency comparison 
pilot of 6(0KHz. Because of the importance of the 
signal generated in this functional block, fun- 
damental frequency generation circuits have 
been duplicated and provided with automatic 
change-over facilities. 

A duplicated changeover system is provided 
with the two outputs connected to separate 
loads. This prevents failure in the changeover 
from interrupting all the connected channels. 

Frequency comparison pilots have also been 
duplicated and provided with both manual and 
automatic changeover facilities. A frequency 
comparison unit and an automatic frequency 
control unit are available as well as a transit unit 
for the frequency comparison pilot. The fre- 
quency comparison equipment enables the fre- 
quencies from the two master oscillators to be 
compared against one another and against a 
60kHz pilot. 

The automatic frequency contro! allows the 
automatic synchronization of the two master 
oscillators by using an external 300kHz refer- 
ence frequency. 


TECHNICAL SPECIFICATION 
Bandwidth: 0.3-3.4kHz 
Signalling: 3825Hz 

Input level: 0 to —15dBr 
Output level: +8 to —7dBr 
Impedance: 600 balanced 
Limits of the band 

(24 channels) 6-108 kHz 
(120 channels) 60-552kHz or 12-552 kHz 
(300 channels) 60-1300 kHz 
(960 channels) 60-4028 kHz 


Return loss 

At any interface point: better than 20dB 
Pilots 

(group) 84.08 or 104.08kHz 
(supergroup) 411.92 or 547.92kHz 
(line) GOKHz 

Power supply 

(dc) 21-29V 

(ac) 220V +10% 

EACH FUNCTIONAL UNIT 

Height: 965mm 
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Depth: 264mm 

Weight: 417mm 

WITH TRANSPORT CASE 

Height: 1120mm 

Depth: 415mm 

Weight: 550mm 


OPERATIONAL SPECIFICATION 
In accordance with P.T. 8-3 Class Italian Army 
Specifications 


Manufacturer: Marconi |taliana, Genoa. 


Field Telephone TA-838/TT 


The TA-838/TT telephone set is a four/two-wire 
solid-state instrument designed for extremely 
rugged tactical field environments. 

This inter-operational unit is compatible with 
the following US Air Force (407L), US Army 
(SATSS), Tri-Tac and commercial equipment: 
AN/TTC-30, AN/TTC-25, AN/TTC-32, AN/TTC- 
37, AN/TTC-38, AN/TTC-39 and commercial 
exchanges, in addition to the TA-341. 

The TA-838/TT features 16 button key call/™ 
tone signalling, electronic tone ringing with a 
visual indicator and mode selections of 2-wire 
dce/cb or de/Ib, 4-wire dc/cb, de/lb, ac/cb, ac/Ib 
or point-to-point operation. 


Tactical Circuit Switch 


ITT Tactical Circuit Switches are designed to 
provide military forces with a transportable, 
reliable, secure and survivable automatic com- 
munications switch. The switches are adaptable 
to large and small force deployments, low and 
high intensity conflicts and static or highly 
mobile operations. The family of equipment 
consists of a shelterised unit and a team trans- 
portable unit. Both support the transition from 
analog switched systems of the 1970s to the 
integrated, digital, secure communications sys- 
tems of the future for tactical air, land and sea 
forces by providing plug-in interchangeable 
terminations for both scenarios under the control 
of a common computer. The switches operate 
with various mixes of digital and analog loops 
and trunks in secure and non-secure modes. 

The switches are interoperable with the pres- 
ent inventory of analog switching systems, 
interoperable with most digital communications 
equipment at loop and trunk (in-band and com- 
mon channel), totally compatible with the state- 
of-the-art security equipment and designed and 
tested to full US military environmental and 
mechanical stress specifications. 

Operational functions include command and 
control communications, air-ground intelligence 
systems, theatre army communications sys- 
tems, air force combat theatre ground com- 
munications systems and tactical air control 
centres. 
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TECHNICAL SPECIFICATION 

Base: 6 x 10in (15 x 25cm) 

Height: 5% in (14cm) 

Weight: approx 6.2Ib (13.3kg) 

Supervision: ac or dc 

Dtmf signals: includes 4 levels of priority, recall 
and conference. All levels —7dBm 

Voice masking: voice transmission inhibited 
during dtmf or ac signalling 

Ring sensitivity: —24dBm 

Ring level: >80dBSL at 3ft (0.9m) 
Acoustical ring frequency: approx 1900Hz 
Extension capability: 4- and 2-wire operation 
Transmit/receive: dynamic type 

Elements: nominal flat within 5dB of 0.1kHz 
reference level 
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Transmit/receive impedance: 600 © nominal 
Transmit level: —4dBm at 103dBSL 
Harmonic distortion: <5% 

Temperature range: —30 to +150°F (—34 to 
+65.6°C) 


OPERATIONAL SPECIFICATION 

Performance criteria meet or exceed current 
military standards including: EMI/MIL-STD-461, 
Immersion, Bounce, Fungus, Altitude, Dust, Vib- 
ration, Shock, Salt Fog, Temperature and 
Humidity, allin accordance with MIL-STD-810B. 


Manufacturer: ITT North Electric Company, 
Cape Canaveral, Florida 32920. 


Sheltered switch characteristics 
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Manufacturer: |TT Defense Communications 
Division, Nutley, New Jersey 07110. 


Man-transportable switch characteristics 
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French Navy Data Transmission 
System RTDM 


In 1976 CSEE was entrusted with setting up the 
data transmission system of the French Navy. 

The RTDM system, using the packet switching 
data transmission technique, is made up of six 
nodes that are connected together by 9600 bits 
per second lines which in the future can be 
extended to 40 000 bits per second. Presently 
each one handles connection of 14 half duplex 
user lines (BSC) and can be expanded to 32 full 
duplex (hdlc) lines. The throughput capacity is 
140 000 bits per second (for packets of 256 
8-bits bytes). 

The RTDM logic structure is divided into two 
levels. User connections allow the RTDM to 
provide its users with the possibility of connec- 
tions to the system, either according to the BSC 


Field Telegraph Multiplex MT 207 


The MT 207 equipment is a multiplex for tele- 
graph channels and is able to multiplex- 
demultiplex up to 7 channels. Since it is com- 
pletely code and baud rate independent, it may 
be easily adapted to different users. This facility 
has been obtained by multisampling on the 
transmitting path of the telegraph channel and 
majority vote detection on the receiving path. 
Each telegraph channel can handle signals at 
up to 300 bauds with 16 kilobits per second- 
standard and up to 600 bauds with 32 kilobits 
per second standard maintaining a low intrinsic 
telegraph distortion. 

The equipment is designed for tactical in- or 
out-shelter use in continuously changing net- 
work. For this reason all the most important 
switches and controls for configuration selection 


Data Transmission/Reception 
FRANCE 


protocol or standardised protocol X25. Applica- 
tion software modules form the software network 
set up in the MITRA 125 mini-computer made by 
SEMS which can be divided into six sub- 
assemblies. 

The switching module makes up the core of 
the system by carrying out all the processing 
operations required for routeing on the enti 
packet in transit in the node. The transport 
station module processes all the opening and 
closing of flows between transport stations and 
ensures fragmentation and re-assembly of the 
packets in messages. The BSC connection 
module enables connection of the subscribers 
on international standard X25 (the same as used 
by the Transpac system). The connection X25 
module processes levels 2 and 3 of standar- 
dised protocole X25 thus enabling it to be 
roughly identical to the Transpac public system. 
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have been housed on the front panel for easy 
presetting. 

Internal presetting is provided at unit level for 
selection of 16/32 kilobits per second standard, 
mark-space setting in alarm condition, mark- 
space setting in steady state. 


TECHNICAL SPECIFICATION 
Telegraph channels: up to 7 
Channel board type 

low level telegraph 

high level telegraph 

low level/high level telegraph 

high level/digital telegraph 

Telegraph channel baud rate: up to 300/ 
600bd for 16/32 kbps line bit rate 
Clock stability: +1 x 10-4 per month 
Line bit rate: 16/382kbps presettable 
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The operation assistance module provides the 
interface between the operator and the system 
enabling him to carry out remote loading, remote 
dumping, reconfiguration of lines, editing of 
reports, monitoring, repair and indirect services. 
The line management module processes .the 
transmissions procedure on the edges and on 
the packet mode user lines. The RTDM system is 
designed for centralised operation and mainte- 
nance. 

The Navy Data Transmission System pres- 
ently under factory acceptance at the CSEE 
Research Centre at Orsay will be installed on the 
final sites to become operational by the end of 
1979. 


Manufacturer: Compagnie de Signaux et 
d'Entreprises Electroniques, Paris. 


Power supply 

(ac) 220V +10% 47-63Hz 

(dc) 21-29V with automatic changeover 
Power consumption 

(mains) 45W 

(battery) 33W fully equipped 

Temperature range: —40 to +55°C 

Relative humidity: max 95% 

Installation: fixed, in field tent, or wheeled or 
tracked vehicles 

Height: 184mm 

Width: 464mm 

Depth: 380mm 

Weight: 21.5kg without mounting accessories 
(19in (48cm) standard rack mounting provided 
with proper accessories) 


Manufacturer: Marconi Italiana, Genoa. 


Portable Data Station PRM 4150 


The PRM 4150 Portable Data Station has been 
designed to provide transmission and reception 
of high speed data with low error rates over 
difficult long-range hf radio paths. 

The self-contained radio system includes a 
high performance synthesized transmitter and 
receiver with a removable solid-state message 
entry pad and store. Built-in rechargeable bat- 
teries are included and the complete self- 
contained unit is housed in a briefcase. 

Data in the form of coded five figure numeric 
groups is entered and held in the store until 
transmission as fsk at 200 bauds. Most mes- 
sages Can be transmitted in a few seconds with 
the maximum length message of 204 five-figure 
groups taking 20 seconds to send. The data 
format is optimised for low error rate over 
multi-hop signal paths and combats the effects 
of selective fading. 

Messages may be received on the 4150 in 
ssb, cw or data form, but transmission is limited 
to data to prevent detection of the station. When 
used to communicate with a high-power base 
station, using dual diversity reception and high 
gain directional antennas, a range of 5000km 
can be obtained using a discreet antenna. 

Frequency range is 2 to 30 MHz in 1 kHz steps 
and the transmitter output power is ten watts. 

The PRM 4150 was first introduced in Sep- 
tember 1979. 


Manufacturer: Racal-Tacticom Limited, Read- 
ing, Berkshire. 


Automatic Morse System MA4230/ 
MA4231 


The basic automatic morse system includes the 
MA4230 sender and MA4231 reader. Together 
they provide any user with the means to com- 
municate in morse, not only between automatic 
sending and receiving devices, but between 
morse sender and a human receiving operator, 
and from a human morse sender to the automa- 
tic reader. 

The sender is a self contained unit for a variety 
of operational roles. It is housed in a hand-held 
box slightly larger than a calculator and incorpo- 
rates a full alpha-numeric keyboard. The mes- 
sage is entered on the keyboard and may be 
transmitted immediately or stored for up to 30 
days. Output is in the form of morse code so that 
the message may be decoded at its destination 
either by an experienced radio operator or 
automatically using the 4231 reader. 

There are two basic operating modes a man- 
ual mode and a store mode. In the manual mode 
the associated transmitter is keyed simultane- 
ously with the message being entered on the 
keyboard. The sending speed may be adjusted 
to between 10 and 20 words per minute inter- 
nally. A small buffer store is incorporated to 
allow the input speed to exceed the sending 
speed for a short period. A key button is 
provided to enable a user with morse code 
knowledge to transmit call signs, acknow- 
ledgements, etc. 

The store mode allows a message of up to 
1000 characters entered on the keyboard to be 
stored in an internal memory for subsequent 
transmission which can be in one of the following 
forms: the transmission of the complete mes- 
sage at the normal speed set internally, at the 
end of which the equipment automatically 
switches off; repetitive transmission with the 
complete stored message transmitted at the 
speed set internally and then repeated until the 
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PRM 4150 portable data station 


MA4230 and MA4231 automatic morse system with PRM4031 radio 


equipment is switched off or the power supply 
fails; and high speed squirt transmission at eight 
or sixteen times the normal speed. 

The morse reader will accept both machine 
generated morse up to 160 words a minute and 
hand-generated morse provided the latter is 
reasonably intelligible to a competent operator. 
Local copy facilities are provided when the 


receiver is used with the MA4233 printer (see 
separate entry). 

The system is designed for use with conven- 
tional communications transmitter/receivers. An 
electronic memory is incorporated for storage of 
incoming messages of up to 912 characters in 
total. These can be read character by character 
on an internal dot matrix display. 
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TECHNICAL SPECIFICATION 

MA4230 

Message entry: full alpha-numeric keyboard of 
40 keys 

Message store: 1000 character non-volatile 
Transmission speed 

(normal) 10-20wpm 

(high-speed) 8 or 16 times normal speed 
integral rechargeable ni-cad battery 

Power supply: integral rechargeable ni-cad 
battery 

Height: 54mm 

Width: 114mm 

Length: 170mm 


Weight: 1.1kg 

Temperature range 

(operating) —10 to +55°C 

(storage) —40 to +70°C 

MA4231 

Signal input: keyed tone 1000Hz +75Hz 
Speed range: between 10 and 160wpm 
Buffer store: 912 character non-volatile 

Date output: ITA No 5 (ASCII) or ITA No 2 
(Baudot) at 50-1200 baud, normally set to ITA 
No 5 300bd 

Battery life: >10h typical operation at 25°C or 
10 days message storage 


Display: single character alpha-numeric 7 x 5 
dot matrix 

Height: 58mm 

Width: 114mm 

Length: 170mm 

Weight: 1.1kg 

Temperature range 

(operating) —10 to +55°C 

(storage) —40 to +70°C 


Manufacturer: Racal-Datacom Limited, Salis- 
bury, Wiltshire. 


Magnetic Tape Memory MU-688/ 
UGC 


The MU-688/UGC is a militarised magnetic tape 
cassette unit providing high density data stor- 
age for use as an auxiliary memory to enhance 
the capabilities of the AN/UGC-129 teletype- 
writer set. 

The MU-688/UGC provides non-volatile stor- 
age of up to 300 000 eight-bit characters on a 
Philips type cassette. Either standard commer- 
cial or special hostile environment cassettes 
may be used. The cassettes use a prerecorded 
clock track to ensure uniform tape speed control 
and that all tapes are completely interchange- 
able. 

The software for control of the MU-688/UGC is 
contained as part of the 16K read only memory 
in the AN/UGC-129, Command/control func- 
tions including, read, write, write file mark, 
erase, blank, magnetic tape transmit, magnetic 


Signal Data Converter CV-3510/UG 


The CV-3510/UG Signal Data Converter is used 
for radioteletype reception. It employs single 
band in-band diversity where the standard fre- 
quency shift keyed signal is processed as two 
independent signals, each carrying the same 
information, and separated in frequency by the 
shift. These two signals are combined and 
detected in a patented decision directed in- 
band diversity corrector circuit. The result of this 
signal processing yields full two-channel diver- 
sity improvement from the single channel fsk 
signal, thereby greatly reducing the effect of 
selective fading of mark and space signals due 
to multipath propagation. 

Existing signal data converters such as the 
CV-483/URA-17 and CV-2460/SGC do not 
exploit the inherent in-band diversity charac- 
teristics of fsk signals and will not perform under 
conditions of severe selective fading due to 
multipath propagation. 

Tests conducted by the US Navy have 
demonstrated the high performance of the 
CV-3510/UG as compared to the CV-483/URA- 
17 and other converters, These tests include all 
combinations of shipboard, airborne, and 
ground communication links, with propagation 
path lengths of up to 10 000 miles (16 000km). 
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tape receive, search and status give an operator 
full control of data being stored on or retrieved 
from the tape. The status feature allows the 
operator the option of searching a recorded 
tape and printing an index of stored messages 
to facilitate rapid location of specific information. 
When placed in the magnetic tape receive 
mode, all message received by the AN/UGC- 
129 are automatically catalogued and stored on 
tape for future reference. 


TECHNICAL SPECIFICATION 

Power requirements 

(voltage) 115V ac +10% single phase 
(frequency) 47-440Hz 

(wattage) 25W 

Storage media: Philips type cassette (commer- 
cial grade or hostile environment grade) 

Data capacity: 2.4 x 10® bits per cassette 
(300 000 8-bit words) 

Data transfer rate: 8000bps 

Data format: ASCI| even parity 


TECHNICAL SPECIFICATION 


Interface: ttl levels balanced differential pairs 
Operating speeds 

(read/write) 10ips 

(search) 50 or 80ips 

(rewind) 120ips (nominal) 

(speed controlled by clock track) 
Altitude: 35 O00ft (10 000m) 
Temperature range 

(operating) —40 to +55°C 

(storage) —54 to +71°C 

Humidity: 20-95% no condensation 
Height: 7.85in (19.9cm) 


_ Width: 7.75in (19.7cm) 


Depth: 12.7in (32.3cm) 
Weight: 15!b (6.8kg) 


OPERATIONAL SPECIFICATION 
EMI MIL-STD-461 & 462 
TEMPEST NACSEM5100 


Manufacturer: Tracor Applied Technology, 
Austin, Texas 78721. 


Modes 

Mark frequency Space frequency Shift 
VIf (Hz) 1000 1050 50 
Lf (Hz) 915 1085 170 
Hf & hf (Multipath) (Hz) 1575 2425 850 
Uhf (Hz) 500 700 200 
Data rates 


(clear) up to 150bd 
(secure) 45.5, 50, 75, and 150bd 


RECEIVE CHARACTERISTICS 

Audio input: 0dBm at 600 or 150 balanced or 
unbalanced 

Response: linear phase (Bessel) 

Dynamic range: 50dB 

Spurious rejection: 40dB 

Probability of error: within 3dB of the theoreti- 
cal curve per MIL-STD-188C 

TRANSMIT CHARACTERISTICS 

Audio output: 0dBm at 600 or 1500 bal- 
anced or unbalanced 

Frequency stability: +1Hz 

Total harmonic distortion: 1% 

Mean time between failures: 5000h 


Primary power: 115V or 230V, 48-420Hz, at 
35W 

Height: 3.47in (8.81cm) 

Width: 16.69in (42.39cm) 

Depth: 17in (43.18cm) 

Weight: 30|b (13.61 kg) 


OPERATIONAL SPECIFICATION 
Temperature, Humidity, Shock, Vibration, 
Bench Handling, and EMI designed to the 
requirements of MIL-E-16400. 


Manufacturer: Gould Inc, El Monte, California 
91731. 


Field Terminations for Telephone 
Channels MT 201/B 


The MT 201/B equipment provides up to 15 
universal terminations for analog telephone 
channels. The equipment is designed for tacti- 
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cal in- or out-shelter use in continuously chang- 
ing networks. For this reason all the most impor- 
tant switches and controls for configurations 


selection have been housed on the front panel 
for easy presetting. No internal presetting is 
necessary. 


TECHNICAL SPECIFICATION 

Channel terminations: up to 15 

Channel termination type 

local battery 

common battery and automatic common 
battery, user side 

common battery and automatic common 
battery, exchange side universal 

6 wire by-pass: provided at setting switch level 
without termination card 


Power supply 

(ac) 220V +10%, 47-63Hz 

(dc) 21-29V with automatic changeover 
Power consumption 

(mains) 34W 

(battery) 25W fully equipped average traffic 
conditions 

Temperature range: —40 to +55°C 

Relative humidity: max 95% 
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Installation: fixed, in field tent, or wheeled or 
tracked vehicles 

Height: 184mm 

Width: 464mm 

Depth: 380mm 

Weight: 22kg without mounting accessories 
(19in (48cm) standard rack mounting provided 
with proper accessories) 


Manufacturer: Marconi Italiana, Genoa. 


Field Telephone Delta Multiplex MT 
201/A 


The MT 201/A equipment is a delta multiplex for 
telephone channels and is able to multiplex- 
demultiplex up to 15 channels with in-band 
signalling configuration and up to 14 channels 
with out-of-band signalling configuration. This 
capacity may be doubled, tripled or quadrupled 
by association with respectively one, two or 
three identical equipments in master-slave con- 
figuration. 

The equipment is designed for tactical in- or 
out-shelter use in continuously changing net- 
work. For this reason all the most important 
switches and controls for configuration selection 
have been housed on the front panel for easy 
presetting. 


Field Telegraph Multiplex and Ter- 
minations for Telephone Channels 
MT 223 


The MT 223 equipment is a multiplex for tele- 
graph channels and is able to multiplex- 
demultiplex up to seven channels. Since it is 
completely code and baud rate independent, it 
may be adapted to different users. This facility 
has been obtained by multisampling on the 
transmitting path of the telegraph channel and 
majority vote detection on the receiving path. 
Each telegraph channel can handle signals at 
up to 300 bauds with 16 kilobits per second 
standard and up to 600 bauds with 32 kilobits 
per second standard, maintaining a low intrinsic 
telegraph distortion. Three of the seven chan- 
nels must be only low level type, while the other 
four can be equipped with low level, high level, 
or digital telegraph channel boards. The MT 223 
equipment provides also up to six universal 
terminations for analog telephone channels. 

The equipment is designed for tactical in- or 
out-shelter use in a continuously changing net- 
work. For this reason all the most important 
switches and controls for configuration selection 
have been housed on the front panel for easy 
presetting. 


Celtic Tactical Message Terminal 
CGT 1054 


The Celtic terminal is a portable digital message 
preparation, despatching and receiving termi- 
nal, designed for field use and for operation with 
manpack and vehicle mounted radios. It can be 
universally used as an attachment easily added 
to existing radio communication systems 
through the audio channel. The terminal com- 
prises a keyboard, flat display panel, storage 
facilities for outgoing and incoming messages 
and modem—the whole being micro-processor 
controlled. These facilities are packaged into a 
single composite unit, with overall dimensions 
22 by 23 by 6cm high and weight 2¥2kg. 
Using the keyboard an operator enters mes- 
sages which are displayed on the display panel. 


Internal presetting is provided at unit level for 
selection of 16/32 kilobits per second standard. 


TECHNICAL SPECIFICATION 

Telephone channels: 15 with in-band signal- 
ling or 14 with out-of-band signalling 

Traffic expansion capability: up to 60 in 
master-slave configuration 

Channel sampling rate: 32/16kbps selectable 
Channel board type 

analog telephone 

analog telephone with |b termination digital 
digital/analog telephone 
synchronous/asynchronous data 

High-speed data board: up to 2 at 128/64kbps 
each in place of a 4 channel group 

Clock stability: +1 x 10-4 per month 

Line bit rate: 128/256/512/1024/2048kbps 
depending on configuration 


Internal presetting Is provided at unit level for 
selection of 16/32 kilobits per second standard, 
mark-space setting in alarm condition, mark- 
space setting in steady state. 


TECHNICAL SPECIFICATION 

Telegraph channels: up to 7 (3 low level only) 
Channel board type 

low level telegraph 

high level telegraph 

low level/high level telegraph 

high level/digital telegraph 

digital telegraph 

Telegraph channel baud rate: up to 300/ 
600bd for 16/32kbps line bit rate 

Clock stability: +1 x 10~* per month 

Line bit rate: 16/32kbps presettable 

Channel termination: up to 6 

Channel termination type 

local battery 

common battery and automatic common bat- 
tery, user side 

common battery and automatic common bat- 
tery, exchange side universal 


UNITED KINGDOM 


The message can be edited and corrected as 
necessary by use of a flashing cursor and over 
typing the character(s) requiring to be changed. 
Having generated and checked the message 
the operator then sends it by pressing the 
transmit key. Transmission is by means of keyed 
tones sent over hf, vhf or uhf radio links or a 
combination of each including, where required, 
line tail circuits. The message can comprise 
either numerals only or numerals and letters 
entered from a universal letter/numeral 
keyboard. Other characters, such as full stop, 
comma, oblique etc can be added within the 
limitation of the keyboard. The terminal is pre- 
programmed before delivery for standard mes- 
sage lengths of either 40, 80, 120 or 200 
characters. These messages can be composed 


Power supply 

(ac) 220V +10%, 47-63Hz 

(dc) 21-29V with automatic changeover 
Power consumption 

(mains) 40W 

(battery) 35W fully equipped 

Temperature range: —40 to +55°C 

Relative humidity: max 95% 

Installation: fixed, in field tent, on wheeled or 
tracked vehicles 

Height: 311mm 

Width: 464mm 

Depth: 380mm 

Weight: 32kg without mounting accessories 
(19in (48cm) standard rack mounting provided 
with proper accessories) 


Manufacturer: Marconi Italiana, Genoa. 


6 wire by-pass: provided at setting switch level 
without termination card 

Power supply: ac 220V +10% 47-63Hz or dc 
21-29V with automatic changeover 

Power consumption: mains 45W, battery 35W 
fully equipped average traffic conditions 
Temperature range: —40 to +55°C 

Relative humidity: max 95% 

Installation: fixed, in field tent, on wheeled or 
tracked vehicles 

Height: 184mm 

Width: 464mm 

Depth: 380mm 

Weight: 21.5kg without mounting accessories 
(19in (48cm) standard rack mounting provided 
with proper accessories) 


Manufacturer: Marconi Italiana, Genoa. 


ineither a preprogrammed fixed arrangement or 
with a completely random character content. 

Reception at the far end of the link uses the 
same unit. A received message will be automat- 
ically held in a receive store and an indicator 
light will alert the operator to this. The operator is 
able to display the message for reading. 

lf the message is acceptable then the 
operator can send it either to line or for recording 
on a local teleprinter by pressing a separate key 
on the unit. If the message is not received 
correctly then this will be automatically detected 
by a cyclic redundancy check code and indi- 
cated by a special symbol on the display. 

Other keys allow the operator to advise the 
sending end that he has received the message 
correctly or, if an error is detected, to request a 
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retransmission. Alternatively automatic acknow- 
ledgement of correct messages can be pro- 
vided. 

Incoming received messages are stored in 
sequence. Messages can be deleted from the 
equipment only by positive action of the 
operator. Error checking facilities are provided 
so that errors can be detected in a received 
message with a 99.99% probability. In a hostile 
environment it is important that the operator has 
confidence in the functioning of the system and 
this is reinforced by the answer back facilities 
which can be provided by the terminal. 

A modem specially designed to cater for the 
characteristics of the message and the hf radio 
transmission medium is built into the terminal. Its 
interface with the radio equipment is by keyed 
tones. Input to and output from the radio equip- 
ment is by the existing transmitter and receiver 
audio interconnections. 

The Celtic terminal is applicable to a number 
of system modes of operation. These include 
unidirectional, broadcast, two-way, point-to- 
point links, either singly or as a system and 
military tactical net radio. 

Itis envisaged that the terminal could be used 
for incident reporting, artillery/missile target 
acquisition and fire control, battlefield automatic 
data processing, logistic messages and bat- 
tlefield statistics and air support tasking informa- 
tion. 


Manufacturer: Cossor Electronics Limited, Har- 
low, Essex. 


Digital Message Terminal PV 1641 


The Digital Message Terminal (DMT), Type PV 
1641, is a micro-processor based digital termi- 
nal for tactical radios. It offers a more efficient 
use of the radio spectrum by enabling burst 
transmission of messages. Preparation of mes- 
sages is by keyboard. Once prepared the 
message is transmitted via the audio input of the 
radio set to an identical terminal at the receiving 
end. 

The equipment has been designed for use 
either in the man-portable or base station role. 
As a man-portable equipment for general field 
use, it provides an accurate alternative to voice 
transmission. In typical applications, such as 
artillery fire plane messages, information trans- 
fer needs to be accurate and short. 

As a base station the DMT operates either in 
conjunction with a number of remote man- 
portable DMT units, or itcan be used in a logistic 
role handling larger amounts of data. The selec- 
tive call facility will enable multiple DMT mes- 
sage routeing to take place to individual 
addressed terminals so providing a suitable 
facility for a forward command post. 

The option of a printer for connector toa DMT 
enables local copies of both received and 
transmitted messages:to take place. 

The DMT will provide an existing radio with an 
eccm facility, enabling an increase in traffic flow. 
Security from the casual unauthorised listener is 
achieved by the data-coding of all information 
transmitted and received. 

The DMT provides a full alphanumeric 
keyboard facility for the creation of messages, 
together with the necessary control keys to 
enable message handling and transmission. 

A scanned gas discharge message display 
provides a moving bill board type visual presen- 
tation of the message, whether in preparation or 
already received. The display which can be 
halted and restarted at any instant by the 
operator pressing a key is easy to read in all 
normal daylight conditions. 

A micro-processor controls three message 
storage areas, namely the transmit store, the 
scratch pad receive store and the priority 
receive store. Interchange between receive 
stores is fully controllable. 


Celtic message terminal 


DMT in use with a Supertalk manpack 


A single function switch selects the basic 
modes of operation and subsequent to this all 
other operator actions are via the keyboard. 

Off-line message preparation is carried out 
from the keyboard with editing facilities pro- 
vided; the scanned display enables messages 
to be checked and corrected ready for trans- 
mission. Before transmission messages are 
preceded by a short address which is a simple 
three character code, defining either all stations, 
or a selected special station, followed by a 
further single character if the message is to be 
routed into a priority store at the remote DMT. 
Following this address code any free 
alphanumeric string of characters can be 
entered up to the maximum capability of the 
store. 

Transmission takes place when the DMT is 
connected to an audio channel and the approp- 
riate transmit key is pressed on the keyboard. 


The message terminators are automatically 
added by the DMT micro-processor and this 
eliminates the need for further operator actions. 

As messages are received light emitting 
diode indicators give the operator visual indica- 
tion when each message is received, together 
with an identification of which store holds the 
message ie scratch pad or priority. A further 
indicator alerts the operator when the priority 
store is three-quarters full. 

It makes extensive use of digital integrated 
circuit techniques and miniature components to 
enable the main functions to be housed in a 
modular form. 

Power can be supplied from most 24 volt 
manpack or vehicle radios as well as a standard 
battery, which mounts on to the equipment. 
Alternatively, an external 24 volt supply may be 
used. 

The DMT provides a serial data interface for 


use with an external hard copy printer allowing 
any message from the receive or transmit stores 
to be copied by the action of a single key. 

The equipment is supplied at a cost of about 
£3000 complete with an audio lead suitable for 
connecting the DMT to most in-service radios 
and a handset or headset used with the radio to 
be connected. This allows normal operation of 
the radio with either the DMT or a normal voice 
input without the need for reconnection of audio 
gear. 


TECHNICAL SPECIFICATION 

KEYBOARD 

Full alpha-numeric in ‘QWERTY’ layout with 
punctuation keys 

Three mode control keys 

Keyboard (display message being prepared) 
Receive store 1 (Scratch Pad) 

Receive Store 2 (Priority) 

Four message handling keys, operating on the 
displayed message 

Scan 

Clear 

Print 

Transfer (between receive stores) 

Transmit key 

Back-space key 

Call Sign entry key 

Other functions 

Rotary switch with five positions 

off 

slow (selects 110 or 600bd data rate on trans- 
mit) 

fast 

check self check facility 

erase clears all messages 


Fixed Record Communication 
Terminal (FRCT) Model 8000 


The 8000 FRCT is a Z-80 micro-computer con- 
trolled, self-contained, full-duplex communica- 
tions terminal with an extensive compose, edit, 
and message handling/storage capability. The 
modular system approach provides versatility 
and flexibility of configuration such as printer 
only; keyboard and printer; keyboard visual 
display and printer; and keyboard, printer, dis- 
play and magnetic tape storage. 

Up to 9600 baud ASCII and 150 baud Baudot 
communication data rates are operator select- 
able as are the many functional modes, thus 
making the model 8000 ideal for use as asystem 
i/o device. 

The printer is a dot matrix unit with a true 
throughput of 240Hz. Variable line length, 
single/double line feed, and a fanfold or friction 
paper feed mechanism (within the same unit) 
highlight the capabilities of the simple yet highly 
reliable printing system. 

The keyboard is a standard ASCII keyboard 
(128 character set) with function control keys. 
The visual display unit displays 24 lines, 80 
characters per line, with three full pages of data 
storage. Tilt and brightness controls are stan- 
dard on the vdu. 

The magnetic tape unit provides single, dual 
or triple channel storage. Each cartridge pro- 
vides 300K characters of storage. High-speed 
tape movement for search and rewind and 
status indicators provide efficient data storage 
and retrieval and full operator control. 


AN/ACC-6 Frequency Division 
Multiplexer OB1160UV 


The modularly-designed AN/ACC-6 frequency 
division multiplex equipment provides between 
15 and 90 channels with a high signal level 
stability of +0.3dB over a 30 day period. Front 
panels are accessible for monitoring and 


Display 

21 characters, 4.5mm high, 5 x 7 dot matrix. 
Automatic timeout when not in use 

Message storage 

(transmit) 100 characters 

(receive store 1) 150 characters 

(receive store 2) 550 characters 

Data rates: 110, 600bd, function switch select- 
able 

Automatic reception of messages at 110 or 
600bd. Transmission is switch-selectable at 
either rate 

Address facility: selective all stations or any 3 
characters, a total of over 45000 unique 
addresses 

Error check: parity checked on each received 
character and asterisk displayed when error 
detected 

Power supplies: 24V ni-cad battery, or a con- 
ditioned 24V dc supply 

Power consumption: dependant on display, 
typically 100mA average 

Height: 185mm 

Width: 200mm 

Depth: 70mm 

Weight: 2.5kg 


Temperature range: —20 to +55°C 

Received messages: indicator lamp flashes 
“when message received. Indication of Scratch 
Pad or Priority message 


Display: any received or prepared message 
held in store can be displayed 

Data format: ASCII 7 bit code + parity 

Data rate: 50, 75, 110 or 300bd selectable 
externally 
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TECHNICAL SPECIFICATION 

Voltage: 108-132V ac, single phase 
Frequency range: 47-63Hz 

Wattage: 325W total 

Operational speeds 

(interface) 11 selectable bd rates from 45.45— 
9600 

(print) 240Hz throughput 

Printer assembly 

69-80 characters per in (2.5cm) horizontal 
12 characters per in (2.5cm) horizontal 

6 lines per in (2.5cm) vertical 

Single or double line food 

Dot matrix impact with ribbon 

Internal paper roll, 8.5in wide x 5in diameter 
(21.5 x 12.7cm) 

External fan fold paper, 9in wide (22.8cm) 
Friction feed, original and up to 3 copies 
Sprocket feed, original and up to 4 copies 
Keyboard 

MIL-STD-1280, type 1, class 1, 4-level keyboard 
Generates 128 ASCII characters 
Compose/edit keys 

Function keys 

Visual display unit 

12 inch (30.4cm) P-4 phosphor CRT 

24 displayed lines of 80 characters each 

5 x 7 dot matrix ina 7 x 10 field 

60Hz refresh rate 

Antiglare face plate with a +5° tilt 
Brightness control 

1 page standard memory, 3 pages available 


adjustment and all the plug-in modules are 
easily accessible. It features switched lower/ 
twin sideband mode selection and is compatible 
with existing systems AN/ACC-1, -2, -3 and -5. 

The multiplexer/demultiplexer section con- 
tains 15 channel slices composed of 12 informa- 
tion channels and three order-wire channels, a 
combiner module, a decombiner module and a 
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Digital message terminal DMT 


OPERATIONAL SPECIFICATION 
Environmental to DEF STAN 07-55 


Manufacturer: Plessey Avionics and Com- 
munications, Havant, Hampshire. 


Magnetic tape unit 

Triple cartridge unit for mass storage 

300 000 characters/cartridge, 900 000 charac- 
ters available 

Messages segmented into 2000 character 
blocks 

Early warning and self test indicators 
Search-for-message capability 

Mtbf: 6000h 

Mttr 

<30 minutes module repair and replacement 
<90 minutes component repair and replace- 
ment 

Bite: will isolate 60% of failures 

Temperature range: 0-52°C 

Humidity: 20-95% 

Altitude: 0-15 O00 ft (4500m) 

KEYBOARD, PRINTER, VDU CONFIGURATION 

Height: 21 in (53.3cm) 

Width: 18in (45.7cm) 

Depth: 28.2in (71.6cm) 

Weight: 70lb (31.7kg) 

MAGNETIC TAPE UNIT 

Height: 11in (27.9cm) 

Width: 22.5in (57cm) 

Depth: 10in (25.4cm) 

Weight: 22 |b (9.9kg) 

OPERATIONAL SPECIFICATION 

EMI: MIL-STD-461 

TEMPEST: NACSEM 5100 
Manufacturer: Tracor Applied Technology, 
Austin, Texas 78721. 


carrier distribution module. Systems can be 
configured from one multiplex rack and 15 
channels to six racks and 90 channels. Each 
channel translates a 4kHz voice spectrum to 
and from a base-band spectrum in which the 
discrete channels are stacked from 0.3kHz to 
59.7kHz in 4kHz increments. 

‘Built-in alarm circuitry monitors transmitted 
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and received pilot tones, internal carrier fre- 
quencies and power supply voltages. 

The current generation of ECI frequency divi- 
sion multiplex equipment is used in a militarised 
airborne application in a 75-channel configura- 
tion. In the early 1960s the first multiplex equip- 
ment for this application, the AN/ACC-1, was 
developed for the US Air Force Strategic AN/ 
ARC-89(V) communication system. This was 
followed by the development of the AN/ACC-3, a 
militarised, airborne frequency division, single 
sideband suppressed carrier multiplexer that 
frequency translates 51 channels of voice, tele- 
type or digital data in the 0 to 4kHz range into 
four 0 to 6OkHz base-bands. The AN/ACC-5 is 
an expanded 63 channel version of the AN/ 
ACC-3. 

The AN/ACC-4 was developed for the US Air 


TECHNICAL SPECIFICATION 
(Per 15-channel multiplex group) 


12 information channels 
0 or —16dBm 

0 +10dBm, adjustable 
600 balanced 


Voice frequency input levels 
Voice frequency output levels 
Input and output impedance 
Frequency allocation 

Termination 

Base-band pilot tone 

Frequency Accuracy 
Temperature range: —30 to +54°C 
Power requirements: 400W max, 400Hz, 3 
phase (75 channels) 

Mtbf: >300h 

Mitr: <six minutes 


12-60 kHz 
4 wire 


Force to provide four multiplex/demultiplex 
channels in a single unit compatible with the 
airborne AN/ACC-2, -3, -5, and AN/FCC-17. 

The AN/GCC-5 was designed and developed 
for the US Marine Corp to provide 12 voice 
channels and 16 teletype channels for the 
AN/TRC-97 troposcatter terminal. The AN/ 
GCC-6, developed for the US Air Force, is 
similar to the AN/GCC-5 but with the capacity to 
handle 12 additional voice channels with select- 
able twin or lower sideband modulation. 


OPERATIONAL SPECIFICATION 

Meets requirements of MIL-STD-188, -311 and 
-340 

Nuclear hardened 

Qualified to MIL-E-5400 


3 order-wire channels 
0 or —16dBm 

0 +10dBm, adjustable 
600 balanced 
0.3-12kHz 

4 wire 


16kHz, +0.3dB 
+0.1Hz over 3 months 


+0.1Hz over 3 months 


Manufacturer: E-Systems, St. Petersburg, 


Florida 33733. 


AN/ACC-6 frequency division multiplexer 


Telekrypt High Security Ciphering 
Equipment 


Telekrypt is a range of high security ciphering 
equipment for data, telex and voice applica- 
tions. The range includes: Telekrypt-Dat (data 
encryption), Telekrypt-Tex (telex encryption), 
Televoe (voice encryption), Telekrypt-Mux (bulk 
encryption), Telekrypt-Star (portable typewriter) 
and Minikrypt (an off-line equipment). 


Telekrypt-Dat 

The data ciphering equipment Telekrypt-Dat is 
inserted into the data transmission path bet- 
ween the data terminal (dte) and data communi- 
cation equipment (dce) in a way that allows the 
communicating users to carry out their data 
processing unhindered and without alteration of 
existing data processing programs. Telekrypt- 
Dat canbe used in all data transmission systems 
which are provided with a data interface accord- 
ing to CCITT Recommendation V.24 or accord- 
ing to DIN Standards 66 020, sheet 1. Along with 
an appropriate synchronous modem, data with 
transmission rates up to 10 kilobits per second 
can be encrypted in the half-duplex and full- 
duplex mode. A particularly wide field of appli- 
cation is the encrypted data transmission bet- 
ween computers or between a computer and a 
data terminal over the public (dial) telephone 
network or over leased telephone lines in con- 
junction with a data modem. 

The electronic circuitry of the Telekrypt-Dat 
equipment is designed using ic's in c-mos 
technology which are integrated on printed 
circuit boards into easily exchangeable mod- 
ules. The latter have been conceived to allow 
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quick and economical servicing. In addition, the 
equipment contains a device which enables 
internal functional checks without the aid of 
terminal equipment units or test adapters. 

The operating controls, including the reader 
for the key punched cards and the indicating 
lamps, are arranged on the front panel. 

Connectors for the cables to the data terminal 
and to the data communication equipment, as 
well as the power cord, are located at the rear of 


the equipment. No further connections are 
required. 

The equipment is fully automatic. Operation of 
the equipment is confined to insertion and 
occasional exchange of the key punched card, 
which takes only a few seconds. 

The key punched card is inserted into the 
punched card reader on the front panel of the 
equipment and secured against unauthorised 
access by a lid with safety lock. 


TECHNICAL SPECIFICATION 

Operating modes 

half-duplex (simplex Telekrypt-Dat 812) 
full-duplex (Telekrypt-Dat 813) 

Transmission rate: up to 10 kbps (higher rates 
on request) 

Interface: according to CCITT Recommenda- 
tion V.24 or DIN Standards 66 020, sheet 1 
Basic key bearer: freely programmable 
punched cards according to DIN Standard, size 
¥3 of the DIN format 

Number of variations possible with key 
punched cards: >10°° 

Required time for change of basic key: 

a few seconds 

Algorithm: message key dependent algorithm 
(MEKDAL) 

Method of data processing: serial bits 

Error propagation: none 

Cipher period: >10°° bits 

Period at transmission rate 10 kbit/s: 

>10?7 years 

Radiation: no compromising radiation 

Mains voltages: 110V; 220V (+10%-15%) 
Mains frequencies: 50Hz +5%; 60Hz +5% 
Power consumption: approx 15W 

Method of synchronizing: synchronous opera- 
tion by clock derived from modem or dte 
Synchronizing time 

(half-duplex) 0.15s (simplex 0.1s) 

(full-duplex) 0.15s (for undisturbed transmis- 
sion at 2.4kbps) 

Temperature range: —10 to +60°C 

Height: 140mm 

Width: 490mm 

Depth: 310mm 

Weight 

(half-duplex) about 12kg 

(full-duplex) about 13kg 


Televoc 

Televoc is designed to provide for automatic 
encryption and decryption of speech signals 
when transmitting such intelligence over tele- 
phone circuits, thereby protecting the mes- 
sages exchanged between the subscribers 
from monitoring and misuse by unauthorised 
persons. 

Because of the analog-to-digital conversion 
method employed by Televoc speech signals 
can be encrypted to provide a binary output, 
which ensures optimum security against 
monitoring activities. 

The principle of encryption is not found in the 
circuitry of the equipment, but in its program- 
ming. The code of the key program is deter- 
mined by the user himself, who also inserts the 
appropriately punched card containing the key 
information. 

Speech signals which have been encrypted 
by a specific key card can only be decrypted 
again using an identical punch card. The vast 
number of about 10%° variation possibilities 
provided with these key cards precludes any 
accidental incidence of identical keys. Unau- 
thorised decryption by trying different key prog- 
rams is impossible. 

Digital signals of the voice encryption equip- 
ment Televoc can be transmitted in a normal 
telephone channel (300 to 3400 Hz) in conjunc- 
tion with a data modem using a transmission bit 
rate of 2400 bits per second. 

It is able to operate either over automatic or 
manual switched channels of a public telephone 
network or on a point-to-point telephone chan- 
nel. Transmission over vhf or uhf radio channels 
is also possible. 

In the simplex operation mode traffic is nor- 
mally conveyed on 2-wire telephone circuits. Ifa 
network user has two 2- or a 4-wire telephone 
circuits available, operation in a duplex mode 
can be established. Televoc can also be directly 
linked with data communication networks via the 
V24 interface. 
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Telekrypt-Dat ciphering equipment 


TECHNICAL SPECIFICATION 

Vf conditioning: by the channel vocoder prin- 
ciple 

Spectrum frequency channels: 18 
Fundamental frequency channel: 1 
Quantisation: by DPCM 

Operating mode: duplex—simplex 

Method of synchronizing: Synchronous opera- 
tion by clock derived from the data modem 
Signalling rate: 2400bps 

Interface: acc. to CCITT Rec. V24 

Encrypter synchronization: automatically 
Synchronizing time: approx 0.5s (if transmis- 
sion is undisturbed) 

Synchronization reliability: better than 99.9% 
for bit error rates up to 1073 

Key sequence period: approx 2.8 x 104° bits 
Period of operation: 102’ years approx 
Number of variations possible with key 
cards: approx 109° 

Basic key bearer: freely programmable 
punched cards 

Time for change of basic key: supervision of 
encrypted text 

Mains voltages: 110/220V ac +10% —15% 
Mains frequencies: 50Hz +5%, 60Hz +5% 


Telekrypt-Mux 

The Bulk Encryption Device Telekrypt-Mux 817 
permits the transmission of encrypted data over 
radio links or coaxial cable connections with a 
maximum transmission rate of 2.048 megabits 
per second. It is well suited for operation in 
conjunction with pulse-code modulation 
facilities, delta modulation systems and other 
data transfer equipment. The unit operates fully 
automatically in the duplex mode. 


TECHNICAL SPECIFICATION 

Transmission rate: up to 2.048Mbps 

Mains voltage: 220V +15% 110V +15% 
Mains frequency: 47-63Hz 

Battery voltage: 19-29V, max 32V during 
operation for less than 1h 

Change-over: 110/220V automatically mains/ 
battery automatically, no interruption (priority of 
mains) 


Mains: 40VA 

Battery: 35W 

Reliability: mtbf >5000h 

Error propagation: none 

Synchronization: automatic 

Variety of keys: >10°° 

Key storage: buffered random access memory; 
operationally multiple key storage, with 
remote-control of-key selection 

Key setting: by photo-electric tape reader 
Vibration: to NATO standard 

Altitude: up to 4500m above sea level 
Watertight: up to 1m water depth 
Temperature range: —25 to +55°C 


Height Width Depth 
without corner-mounted 


shock-absorbers (mm) 166 445 328 
with shock-absorbers (mm)235 515 334 
with shock-absorbing 

frame (mm) 241 534 362 


Telekrypt-Star 

Telekrypt-Star is a portable typewriter with a 
normal teleprinter Keyboard and electrical print- 
ing on metallised paper. It operates to CCITT No 
2 and No 5 codes and has micro-processor 
control. It has a text storage capability of up to 
8000 characters, error correction facilities and 
versatile addressing. Transmission rate of up to 
9000 kilobits per second is provided with auto- 
matic acknowledgment of reception. 


Manufacturer: AEG-Telefunken, 7900 Ulm. 
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Skyshout Airborne Loudhailer 


Skyshout (ALS UK/A1Q/362) was developed to 
meet a UK Ministry of Defence requirement for 
an airborne loud hailer system for use in army 
helicopters and fixed wing aircraft. The specifi- 
cation requires that the apparatus should allow 
the operator to pass a message of one minute 
from an aircraft flying at 40 knots from 2500 feet 
(750 metres). In achieving this the current drawn 
from the aircraft power supply should not 
exceed 30 amps. The equipment has to be easy 
to fit by two men and should not require any 
special structural alterations to the aircraft. 
Skyshout has been designed to meet this 
requirement. 

Skyshout has applications in a variety of 
military situations for crowd control and direction 
of personnel from the air. It can perform similar 
functions for police, fire services, air sea rescue 
and emergencies where it is necessary to pass 
information to a large number of people quickly 
and accurately. Skyshout can also be ground 
mounted or fitted to ships or small boats for use 


where a powerful, directional loud hailer is . 


required. 

To obtain a clear speech signal on the ground 
from 2000 to 3000 ft (600 to 900 metres) over the 
noise from the helicopter and bearing in mind 
the limit placed on the power available from the 
aircraft, a very efficient overall system is vital. It 
has an efficient electro-acoustic lens developed 
by the Institute of Sound and Vibration Research 
at Southampton University. This concentrates 
the signal at an angle of 45° downwards from the 
aircraft covering an area of approximately 1500 
by 2000 feet (450 by 600 metres) on the ground 
for use at a height of 2000 to 3000 feet (600 to 
900 metres). The horn is driven by four 100-watt 
Vitavox S3 units. For use at heights of 500 to 
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1000 feet (150 to 300 metres) the end section of 
the horn may be removed and an alternative lens 
fitted which gives a wider angle acoustic beam. 
The ground coverage is therefore similar to that 
achieved by the larger horn at the greater 
heights. 

The equipment, which is a role fit package, is 
mounted in the rear compartment of the aircraft 
with the horn firing broadside and downwards at 
45°. The equipment is completely contained 
within the main framework and can be installed 
by two men in less than 20 minutes. No special 
modifications or fittings are required since the 
main frame is mounted on a separate base plate 
which is designed to fit the normal floor holdfasts 
of the aircraft. Access to the aircraft's 28 volt 
power supply can be obtained at any conve- 
nient point. The ease of installation is of great 
value in an emergency where rapid time into 
action is vital. 

The electronic pack is contained in an RAE 
case which is fully sealed. It consists of the 
switched mode power supply unit, all signal 
processing circuitry and the two power ampli- 
fiers each driving a pair of the Vitavox S3 units. 
The control panel carries seven test lamps 
which indicate correct functioning of each of the 
four driven units and each of the two power 
amplifiers together with the power supply unit. 
The lamps light if the units are functioning 
correctly when the system test button is pres- 
sed. The main on-off switch with its associated 
indicator lamp is also located on the control 
panel. 

Each amplifier and its associated pair of driver 
units can operate independently, providing 
redundancy in case of failure of either driver 
units or amplifiers. 

The equipment is operated from a remote- 
control box which is strapped to the operator’s 


knee and allows him to use the equipment either 
with the noise cancelling microphone provided, 
a standard cassette tape recorder or from the 
Aircraft CCS. The operator can, in addition, 
control the output power of the equipment and 
switch it on and off from his control box. Indicator 
lamps show him the correct voice level to use 
with the microphone, and a system fail lamp is 
provided to warn of a malfunction of the main 
equipment. 

The electronic pack is designed for ease of 
maintenance and is assembled in modular form 
to allow for quick replacement of any faulty 
module. 


TECHNICAL SPECIFICATION 

Weight 

(main frame and short horn with lens) 68kg 
(149.25 Ib) 

(electronic unit and control box) 31kg (68 Ib) 
(extension horn and lens) 20kg (44.75 |b) 
(base plate/Gazelle) 3kg (6.25Ib) 

(total weight) 122kg (268.25 |b) 

Base area 

depth: 625mm (24.4 in) 


- width: 500mm (19.5in) 


Height above aircraft floor: 935mm (36.5in) 
Overall depth 

(short horn) 1028mm (40.1 in) 

(extension fitted) 1440mm (56.2in) 

Depth from aircraft door sill: 725mm (28.3in) 
Mean power input to drivers: 140W 

Peak power input to driver: 280W 

Max power drawn: 350W 

Horn/lens gain: 4.5dB along central axis or 
beam 


Manufacturer: Modern Precision Engineers 
and Associates Limited, Ashford, Kent. 
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Computer Aided Fault-Finding 
(CAFF) System 


The Computer Aided Fault-Finding (CAFF) sys- 
tem, which is now employed by many defence 
forces, is a powerful general-purpose system 
which allows technicians to undertake complex 
fault-finding on equipments with which they may 
not be completely familiar. 

The system provides computer guidance for 
test, alignment and fault diagnosis. Specifica- 
tion testing and alignment are usually well 
defined sequential procedures for a given 
communications system, however, fault diag- 
nosis is inevitably complex. It is particularly in 
the area of fault diagnosis that CAFF systems 
make substantial savings in repair times. This is 
achieved by the use of specially designed 
algorithm programmes which guide the techni- 
cian to enable the fast and accurate location of 
defects. For flexibility, system and unit under 
test (UUT) programmes are held on floppy 
disks, with their inherent low cost and conveni- 
ence. 

The system is inherently versatile, it is not 
product or even system conscious, and may just 
as easily be applied, in principle, to the align- 
ment of a laser range finder as to diagnostic 
repair of aradio station. The interfacing between 
machine and UUT is straightforward and is 
achieved by an operator with a test probe, or a 
simple jig for the application of power and 
positioning of the UUT. 

The design concept of CAFF is modular, 
readily enabling integration into a larger system, 
equally each of the individual assemblies that 
comprise the total CAFF system may be easily 
removed and separately tested. When there is a 
fault, interchangeability of modules is simple 
and convenient. The CAFF operational station 
checks its own facilities by simply pressing a 
single key. 

The inherent characteristics of CAFF make it 
suitable for diagnostics, repair, test and align- 
ment with a significant decrease in UUT turn- 
around time over a purely manual system. 
Product reliability is increased, and the chances 
of wastage of time and effort through incorrect 
diagnosis is reduced to a low level by careful 
design and programming. 
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The system uses direct operator instruction 
through a computer controlled visual display 
which requires the operator, usually, to take one 
of a course of three actions: make any connec- 
tions or adjustments to the UUT as directed by 
the vdu; take a reading on the UUT at a point 
specified by the vdu; or feed into the keyboard a 
yes or no answer to a question concerning the 
reading. 

Because of this logical step-by-step philoso- 
phy, the complexity of any particular equipment 
under test becomes unimportant to the CAFF 
station operator, so that any one fault-finder may 
successfully diagnose faults on a wide range of 
units. 


Manufacturer: Racal Automation Limited, Ruis- 
lip, Middlesex. 


Computer aided fault finding (CAFF) system 


AN/USM-407 and AN/USM-410 
Automatic Test Equipment 


The AN/USM-407 (Navy designation) and AN/ 
USM-410 (Army designation) is the RCA EQU- 
ATE (Electronic Quality Assurance Test Equip- 
ment) system. It is a computer-controlled auto- 
matic test system for diagnostic, fault isolation 
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and performance testing of all types of military 
electronics, including communications equip- 
ment. 

The system was developed for the US Army 
and is used in support of a number of military 
systems, including the YAH-64 advanced attack 
helicopter. It is also used to provide automatic 
test facilities for the US Air Force's E-3A Airborne 


Warning and Control System (AWACS). 

EQUATE can test both analog and digital 
equipment and circuits and is capable of 
operating over the dc to. S00MHz frequency 
range. 


Manufacturer: RCA Government Systems Divi- 
sion, Camden, New Jersey 08101. 


Covert Communication Binoculars 


The Covert Communication Binoculars consist 
of standard 7 x 50 military binoculars with a 
miniature infra-red transmitter/receiver mounted 
in place of optics in the lefthand monocular. This 
provides a highly secure directional beam which 
can only be picked up by a receiver which is in 
direct line of sight. These features combine to 
give secure communications from equipment 
which is compact, light and not easily recognis- 
able as a radio. 

The microphone is built into the binoculars, so 
that the only external accessory is the incon- 
spicuous lightweight earpiece or alternative 
standard army headset as required. No switch is 
necessary; simply plugging in the earpiece 
switches the set on, and the transmitter is 
activated by the user's voice, thus keeping 
battery consumption to a minimum. The 
rechargeable batteries housed in the left hand 
eyepiece will give a full day’s operation under 
normal conditions. 

Other uses include remote rebroadcast with 
two instruments set up back-to-back as an 
unattended relay to increase the range. Addi- 
tionally simultaneous one way broadcast com- 
munications can be established to a number of 
users in a given deployment by transmission 
from an omni-directional source mounted on a 
hill, tower or helicopter. 


TECHNICAL SPECIFICATION 

Power in transmitted beam: 3mW typical 
Range: up to 1km 

Transmitter beamwidth: 1° (17.5m rad) max 
Intelligibility: normal telephone quality 

Power source: Rechargeable internal batteries 
Adverse weather operation: continues to 
operate at least until visual contact is lost 


Laser and Optical 
UNITED KINGDOM 


Covert communication binoculars 


Monocular section: 7 x 50. Military style 
instrument; eyepiece focussing, coated optics, 
with reticle and ir filter 

Width: 87mm 

Height: 182mm 

Length: 195mm 

Weight: <1.5kg 


OPERATIONAL SPECIFICATION 
Designed to meet relevant parts of DEFO7-55 


Manufacturer: United Scientific Instruments 
Limited, London W1P OJD. 
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unit of electrical current 

device permitting transmission of data over telephone 
circuit without making fixed connection to line 

battery capacity in terms of number of hours at rated 
current 

set of symbols consisting of characters and numbers 
loudness, strength or volume of signal 

modulation where amplitude of signal is characteristic 
varied to transmit intelligence 

transmission of continuous variable signal 


conversion of physical speech waves into sympathetic 
electrical signals for transmission, eg over telephone 
system 

relating to audible sound waves 

decrease in power of signal over communications 
channel 


Active antenna portion of antenna system energised by transmitter 


Analog 

Antenna 
aperiodic 
beam 
helical 
dipole 


parabolic 
umbrella 


whip 
conical 


loop 


conifan 
discone 


Automatic 
frequency 
control 


simulation of physical process 


operating over wide range of frequencies 

with directional properties 

conductor in form of helix 

open antenna of 2 straight conductors mounted in line, 
end to end, with connection made to 2 inner ends 
paraboloid reflector with feed at focus 

conductors in successive positions forming cone, with 
upper ends at apex of cone connected to down lead 
flexible rod supported at one end 

2 opposed cones with common axis fed at adjacent 
vertices 

closed circuit of one of more turns of wire in same parallel 
planes 

multiple fan arrangement suspended from single mast 
antenna with disk mounted symmetrically near apex of 
cone 

feature of radio receiver which compensates for small 
variations in received signal frequency 


Automatic gain feature of receiver which compensates for small varia- 


control 
Bandwidth 


Baud 


Binary digit 
(bit) 

Bits per 
second (bps) 
Base station 


Beamwidth 
Bel 
Carrier 


Channel 


Current 
alternating 
(ac) 
direct (dc) 

Data 


Data signal 


Data 
transmission 
Digital 
transmission 
Duplex 
Decibel 
Demodulation 


Dish 


Diversity 


tions in received signal strength 

difference between highest and lowest frequencies 
which can be transmitted over communications channel 
unit of signalling or modulation corresponding to rate of 
one signal element per second 

unit of information derived from knowledge of occur- 
rence of 1 or 2 equi-probables, 0 or 1, on or off, etc 
number of bits transmitted over communication channel 
per second 

fixed land station communicating with one or more 
mobile stations 

angular measure of transverse section of beam 

unit of transmission giving ratio of 2 powers 
continuous frequency capable of modulation by informa- 
tion-bearing signal 

circuit or means of transmission between 2 identifiable 
physical locations 

movement of electricity 

periodic current with mean value of zero 


unidirectional constant current 

any representation, such as digital or analog signals, to 
which meaning might be assigned 

signal representing set of digits used to convey informa- 
tion or specific functions 

movement of information. in coded form over trans- 
mission system 

transmission of data characters coded into discrete 
separate pulses or signal levels 

transmission in both directions simultaneously 
One-tenth of a bel 

recovery of original modulating wave from modulated 
wave 

reflector with surface part of sphere or paraboloid of 
revolution 

single received signal derived from combination of, or 
selection from number of transmission channels or paths 


Error detection system using error-detecting code and requesting 
and request _ retransmission on detection of error 
retransmission 


(arq) 

Erlang unit of traffic flow in telephone system defined as number 
of calls originated during period multiplied by average 
holding time of call in terms of period, 1 Erlang being 
equivalent to traffic flow in 1 circuit continuously 
occupied 

Exchange switching centre for interconnecting calls 

Frequency number of times periodic phenomenon repeats itself in 
unit time 

audio within range discernible to human ear 

carrier frequency of carrier wave before modulation 

high 3-30 MHz range 

intermediate to which signal carrier is changed during course of radio 
reception 

low 30-300 kHz range 

medium 300 kHz-—3 MHz range 

radio (rf) at which electromagnetic radiation takes place 

Frequency bandwidth of transmission frequency subdivided into 

division smaller bandwidths to provide more communication 

multiplex (fdm) channels 

Frequency angle modulation of carrier in which instantaneous 

modulation frequency of modulated wave differs from carrier 

(fm) frequency by amount proportional to instantaneous 

Frequency modulation in which different frequencies are used to 

shift keying represent binary 1 and 0 

(fsk) 


value of modulating wave 

Ground wave radio wave, characteristics of which are affected by 
proximity to ground 

Half duplex transmission in both directions, but not simultaneously 


Hertz Unit of measurement of signal frequency, also reciprocal 
of wavelength ; 

Impedance property of element of circuit which restricts alternating 
current flow 

Modem derived from terms modulation and demodulation con- 


version of digital output from data transmission terminal 
to voice frequency signals for transmission over analog 
speech network and back again into digital form for 
acceptance by data terminal at reception end 

Modulation process by which essential characteristics of signal 
wave are impressed on carrier wave 

Multiplexing use of common channel to make 2 or more channels, 
either by dividing frequency band. of common channel 
into narrower bands (fdm) or by allotting it in turn to 
different intermittent channels (tdm) 

Node any point, line or surface in distributed field of standing 
wave at which some specified variable attains zero or 
minimum magnitude 

Oscillator equipment capable of maintaining electrical or mechan- 
ical oscillations 

Peak envelope average power supplied to antenna, transmission line or 

power (pep) artificial load by transmitter during 1 radio frequency 
cycle at highest crest of modulation envelope 

Pulse code means of transmitting speech (analog) in binary coded 

modulation form over digital link 


(pcm) 

Repeater combination of 1 or more amplifiers and associate equip- 
ment to boost signals in communications circuits 

Selectivity ability of receiver to discriminate between desired signal 
and co-existent undesired signals at other frequencies 

Sensitivity characteristic of receiver which determines minimum 
usable input, generally expressed in terms of signal-to- 
noise ratio 

Sideband range of frequencies occupied by spectral components 


resulting from modulation of carrier wave by signal 

double (dsb) radio transmission in which both sidebands produced 
by modulation are transmitted equally 

independent radio transmission in which each sideband corresponds 

(isb) to 1 or more modulating signals independent of modulat- 
ing signals of other sideband 

lower (Isb) — with frequencies lower than carrier frequency 

single (ssb) radio transmission in which either upper or lower side 
band is transmitted 

upper (usb) with frequencies higher than carrier frequency 
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Signal-to-noise ratio of magnitude of signal to that of noise 
ratio 


Simplex circuit permitting transmission of signals in either direc- 
tion but not simultaneously 

Stability ability of radio receiver to remain on exact frequency 

Time division process whereby channel capable of relatively high in- 

multiplexing formation transfer rate (in bps) is divided into number of 

(tdm) time slots to support number of low-speed data channels 

Tropospheric propagation of radio waves by scattering from irregu- 

scatter larities or discontinuities in atmospheric properties within 
troposphere 

Wavelength distance between 2 successive points of periodic wave 


in direction of propagation 


oe and Abbreviations 


ampere 
% alternating current 
adp automatic data processing 
adt automatic data transmission 
af audio frequency 
afc automatic frequency control 
age automatic gain control 
am amplitude modulation 
B bel (preferred) 
dB decibel 


dBm, dB (mW) decibel relative to 1 milliwatt 


dBm0 signal-to-test level ratio 

dBr decibel relative to specified reference level 
dB (V/m) decibel relative to 1 volt per metre 

dBw decibel relative to 1 watt 


Frequency Bands and Designations 

The practice of using letter designations for the various frequency bands 
above 100MHz stemmed from the Second World War code letters and has 
been widely used as a more convenient method of expressing frequency 
bands in numerals. Since the introduction of this practice, however, there 
has been a steady increase in the number of official letter codes adopted 
by manufacturers, government agencies and others, with resulting 
confusion. 

In January 1972 the United States Government introduced a completely 
new scale of designator letters, based on frequency bands rather than the 
older letter bands which tended to be determined by wavelength. 

The current frequency band designator letters are given below and to 
assist readers who may not yet have become familiar with them a list of the 
old designations is given. 


New US Miltary Radio Frequency Band Designations 
Band Range 
0-250 MHz 
250-500 MHz 
500 MHz—1 GHz 
_ 1-2GHz 
2-3 GHz 
3.4GHz 
4-6 GHz 
6-8 GHz 
8-10GHz 
10-20 GHz 
20-40 GHz 
40-60 GHz 
60-100 GHz 
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dc direct current 

dsb double sideband 

ehf extra high frequency 

fdm frequency division multiplex 
fm frequency modulation 

fsk frequency shift keying 

g gram acceleration due to gravity (32ft/s~* 9.81 m/s~) 
h hour 

hf high frequency 

hp horse power 

Hz hertz (cycles per second) 
if intermediate frequency 

isb independent sideband 

°K degree Kelvin 

If low frequency 

max maximum 

mf medium frequency 

mtbf mean time between failures 
mttr mean time to repair 

p-p peak to peak 


revolutions per minute 
radio frequency 
s second 


rev/minute 
rf 


shf super high frequency 
tdm time-division multiplex 
uhf ultra-high frequency 
Vv volt 

vf voice frequency 

vhf very high frequency 
WwW watt 


Old Frequency Band Designations 
Band Range 

100-1500 MHz 
150-225 MHz 
225-390 MHz 

390 MHz—-1.55 GHz 
1.55-5.2 GHz 
5.2-10.9GHz 
10.9-36 GHz 
36-46 GHz 

46-56 GHz 


<ODAXOFr VHD 


In addition there were two additional bands overlapping the bands listed 
above. These were C band from 3.9 to 6.2GHz and Ku band from 12.5 to 
18GHz. 

Band descriptions, vif, If, mf, etc, are used widely in this book. These 
cover the frequency ranges as follows: 


elf 0-—3kHz 

vif 3-30 kHz 

If 30-300 kHz 

mf 300 kKHz—3 MHz 
hf 3-30 MHz 

vhf 30-300 MHz 
uhf 300 MHz-3 GHz 
shf 3-30 GHz 

ehf 30-300 GHz 
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AN Numbered Communications Equipment 


AN Number Equipment User Manufacturer AN Number Equipment User Manufacturer 
AN/ACC-1 to 3 Multiplexer for Air force E-Systems AN/FRR-85 Radio receiver Various TMC Corp 
AN/ARC-89(V) AN/FRR-94 Microwave receiver Air force Watkins Johnson 
AN/ACC-4 Multiplexer Air force E-Systems AN/FRT-84 Radio transmitter Coast guard RF Communications 
AN/ACC-5 Multiplexer Air force E-Systems AN/FRT-87 Vif transmitter Navy Continental 
AN/ACC-6 Multiplexer Air force (EC-135) E-Systems AN/FSC-9 Satcom terminal Army Various 
AN/ACQ-5 Data terminal Air force (P-3C) GTE Sylvania AN/FSC-78 Satcom terminal Army Various 
AN/AGC-6 Teleprinter Various aircraft E-Systems AN/FSC-79 Satcom terminal Army Various 
AN/AIC-10 to 27 Intercom sets Various aircraft Various AN/FST-5 Transmitter Army Ford 
AN/AKT-21 Telemetry transmitter BQM-34A&E Targets Edmac AN/FRT-39 Shipborne transmitter Navy TMC Corp 
AN/AKT-22 Transmitter Air force Tracor AN/FRT-40 Radio transmitter Navy TMC Corp 
AN/ARA-64 Satcom terminal Air force (EC-135) E-Systems AN/FRT-52 Radio transmitter Army TMC Corp 
AN/ARC-27 Uhf radio Aircraft Various AN/FRT-54 Radio transmitter Army TMC Corp 
AN/ARC-34 Uhf radio Aircraft Various AN/FRT-55 Radio transmitter Army TMC Corp 
AN/ARC-51 Uhf radio Aircraft Various AN/FRT-62 Hf transmitter Army TMC Corp 
AN/ARC-51AX Uhf radio Army Various AN/FRT-72 Radio Transmitter Navy Continental 
AN/ARC-51BX Uhf radio Army Various AN/FRT-75 Radio transmitter Army Continental 
AN/ARC-51X Uhf radio Navy Various AN/FRT-85 Radio transmitter Army Continental 
AN/ARC-51A Uhf radio Navy Various AN/GCC-5 Multiplexer for 
AN/ARC-54 Vhf radio Army aircraft Collins AN/TRC-87 Marine corps E-Systems 
AN/ARC-58 Hf/ssb radio Air force Collins AN/GCC-6 Multiplexer Air force E-Systems 
AN/ARC-65 Ssb radio Air force Various AN/GGA-12 Multiplexer Army Northern Radio 
AN/ARC-73A Vhf radio Army aircraft ASC Systems AN/GGA-15 Teletype switchboard Air force Telesignal 
AN/ARC-84 Vhf radio Navy Allied Technology AN/GRA-39 Radio remote-control Army E-Systems 
AN/ARC-89V Uhf radio Air force Various AN/GRC-103 Radio relay Army Magnavox 
AN/ARC-90 Uhf radio Air force Various AN/GRC-106 Hf radio Army Various 
AN/ARC-92 Hf radio Air force Various AN/GRC-143 Tropo scatter terminal Army IT 
AN/ARC-94 Hf radio Navy (P3A) Collins AN/GRC-144 Microwave link Army IT 
AN/ARC-96 Vif/hf radio Air force (EC-135C) Various AN/GRC-171 Uhf radio Air force Collins 
AN/ARC-98 Hf radio Army Hoffman/Gould AN/GRC-160 Vhf radio Army E-Systems 
AN/ARC-102 Hf radio Navy Collins AN/GRR-23 Vhf receiver Air force ITT 
AN/ARC-101 Vhf radio Navy Allied Technology AN/GRR-24 Uhf receiver Air force ITT 
AN/ARC-109 Uhf radio Air force Collins AN/GRR-35 Uhf transmitter Navy E-Systems 
AN/ARC-114 Vhf radio Army aircraft GTE Sylvania AN/GRT-21 Vhf transmitter Air force ITT 
AN/ARC-115 Vhf radio Army aircraft GTE Sylvania AN/GRT-22 Uhf transmitter Air force ITT 
AN/ARC-116 Uhf radio Army aircraft GTE Sylvania AN/GYQ-21 Data terminal Air force (WWMCCS) Bunker Ramo 
AN/ARC-114A Vhf radio Army aircraft E-Systems AN/MRC-108 Comms central Army Collins 
AN/ARC-115A Vhf radio Army aircraft E-Systems AN/MSC-46 Satcom terminal Army (DSCS) Hughes 
AN/ARC-123 Hf radio Air force (F-111) Cincinnati AN/MSC-57 and 59 Shf Satcom terminal Army (SSCS) 
AN/ARC-131 Vhf radio Army aircraft Magnavox AN/MSC-60 
AN/ARC-134 Vhf radio Air force Sperry (now FSC-78 Satcom terminal Army Philco Ford 
AN/ARC-138V Hf radio Navy Collins AN/MSC-61 Satcom terminal Army (DSCS) Ford 
AN/ARC-143B Uhf radio Navy RCA AN/MSC-64 Satcom terminal Army Magnavox 
AN/ARC-146 Uhf Satcom terminal Air force Collins AN/PRC-15 Hf radio Army Carvill 
AN/ARC-150 Uhf radio Air force Magnavox AN/PRC-25 Vhf radio Army Various 
AN/ARC-153 Hf radio Navy (S-3A) Collins AN/PRC-66B Uhf radio Air force Collins 
AN/ARC-156 Uhf radio Navy (E 2C) Collins AN/PRC-6&(T) Vhf radio Army AN/COM 
AN/ARC-159 Uhf radio Navy (Lamps) Collins AN/PRC-68 Vhf radio Army Magnavox 
AN/ARC-160 Vhf radio Coast guard GTE Sylvania AN/PRC-70 Hf radio Army Cincinnati 
AN/ARC-161 Hf radio Navy (P-3C) RCA AN/PRC-74 Hf radio Army Hughes 
AN/ARC-164 Uhf radio Air force Magnavox AN/PRC-74B Hf radio Army Hughes 
AN/ARC-167 Hf radio Air force (E 3A) Collins AN/PRC-77 Vhf radio Army Various 
AN/ARC-170 Hf radio Navy RCA AN/PRC-90 Rescue beacon Air force Various 
AN/ARC-171 Uhf radio Air force Collins/E-Systems AN/PRC-96 Lifeboat radio Navy C-Ran 
AN/ARC-174 Hf radio Navy Collins AN/PRC-103 Uhf emergency radio Air force C-Ran 
AN/ARC-181 Tdma terminal Air force (AWACS) Hughes AN/PRC-104 Hf radio Various Hughes 
AN/ARC-182 Vhf/uhf radio Navy aircraft Collins AN/PRC-515 Hf radio Army Collins 
AN/ARC-186 Vhf radio Air force (F-15) AN/PSC-1 Uhf Sat/los radio Army (Tacsatcom) Cincinnati 
(A-10) Collins AN/PRR-9 Vhf radio Army Delco 
AN/ARM-() Test equipment Army Collins AN/PRT-4 Vhf transmitter Army Delco 
AN/ARQ-40 JTIDS terminal Air force and navy Singer AN/PRT-5 Emergency transmitter Navy ASC Systems 
AN/ARR-69 Uhf receiver Navy ASC Systems AN/PSG-2 Digital message device Army Magnavox 
AN/ARR-72 Sonobuoy receiver Navy Edmac AN/PSG-3 Display terminal Navy Litton 
AN/ARR-75 Sonobuoy receiver Navy (P-3C) Edmac AN/SRC-20A Uhf radio Navy ASC Systems 
AN/ARR-76 Sonobuoy receiver Navy (S-3A) Various AN/SRR-19A Vhf/uhf radio Navy Allied Technology 
AN/ARR-78 Uhf receiver Navy (P-3C) Hazeltine AN/SSC-2 and 3 — Satcom terminal Navy Hughes 
AN/ART-42 Uhf transmitter Air force E-Systems AN/SSC-6 Satcom terminal Navy (DSCS) Collins 
AN/ART-47 Uhf transmitter Navy E-Systems AN/SSR-1 Satcom receiver Navy Motorola 
AN/ASC-14 Shf satcom terminal Air force (AFSATCOM) ~=RCA AN/SYR-1 Comms tracking Navy E-Systems 
AN/ASW-25 Digital data set Navy Various AN/STC-1 Shipboard intercom Navy RCA 
AN/ASW-27 Data link Navy (F-14) Various AN/TGC-5 Teletypewriter Army SCM 
AN/ATC-1 Airborne switchboard Air force (EB 47L) ITT AN/TGC-12 Teletypewriter Army SCM 
AN/FCC-17 Multiplexer Air force E-Systems AN/TLQ-15 Hf radio Various AEL 
AN/FCC-32 Multiplexer Army Raytheon AN/TRA-39A Antenna Army Radiation 
AN/FCC-67 Terminal equipment Navy Stelma AN/TRA-44 Antenna Navy Radiation 
AN/FCC-97 Multiplexer Army TRW AN/TRC-7 Vhf radio Army Various 
AN/FCC-98 Multiplexer Army TRW AN/TRC-80 Tropo radio Army Various 
AN/FGC-20 Teletypewriter Army SCM AN/TRC-92 Microwave manpack Air force Various 
AN/FGC-21 Teletypewriter Army SCM AN/TRC-97 Tropo radio Navy Various 
AN/FGC-25 Teletypewriter Army SCM AN/TRC-156 
AN/FGC-26 Teletypewriter Army SCM and 157 Uhf Satcom terminal Army Collins 
AN/FGC-52 Teletypewriter Army SCM AN/TRC-169 Mf radio Army Collins 
AN/FGC-57 Teletypewriter Army SCM AN/TRC-170 Digital tropo Various Raytheon 
AN/FGC-66 Teletypewriter Army SCM AN/TRN-30 Radio beacon Army Hoffman 
AN/FGC-67 Teletypewriter Army SCM AN/TRQ-35 Frequency management Various BR Comms 
AN/FGC-68 Teletypewriter Army SCM AN/TRR-30 Shf manpack receiver Army RCA 
AN/FGC-70 Teletypewriter Army SCM AN/TRR-32 Uhf manpack receiver Army Collins 
AN/FGC-80 Teletypewriter Army SCM AN/TSC-26 Comms centre Army Harris 
AN/FGC-140 Teletype Army SCM AN/TSC-38B Hf comms central Army Raytheon 
AN/FRC-39 Tropo scatter radio Air force Varian AN/TSC-54 Satcom terminal Army Various 
AN/FRC-47 Tropo scatter radio Air force General Electric AN/TSC-55 Shf Satcom terminal Army RCA 
AN/FRC-96 Tropo scatter radio Air force Various AN/TSC-60 Hf Comms central Air force Collins 
AN/FRC-101 Radio transmitter Air force Various AN/TSC-79 and 80 Satcom terminal Army RCA 
AN/FRC-117 Lf radio Air force Various AN/TSC-85 Satcom terminal Army RCA 
AN/FRC-138 Microwave terminal Air force Ford AN/TSC-86 Satcom terminal Army RCAVHarris 
AN/FRC-154 Radio set Army Ford AN/TSC-87 Satcom terminal Army EM Systems 
AN/FRC-155 Microwave radio Army Collins AN/TSC-89 Satcom terminal Navy E-Systems 
AN/FRC-159 Microwave radio Army Collins AN/TSC-90 Satcom terminal Army ITT 
AN/FRC-162 Microwave radio Army Collins AN/TSC-91 Satcom terminal Army Collins 
AN/FRC-165 Microwave radio Army Collins AN/TSC-92 Satcom terminal Army Collins 
AN/FRC-166 Radio set Navy General Electric AN/TSC-93 Satcom terminal Army RCA 
AN/FRR-60 Radio receiver Navy (shore) TMC Corp AN/TSC-94 Satcom terminal Air force RCA 
AN/FRR-74 Radio receiver Various TMC Corp AN/TTC-25 Telephone exchange Army ITT 
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AN Number 
AN/TTC-38 
AN/TTC-39 
AN/TTC-42 
AN/UGC-4 
AN/UGC-9 
AN/UGC-30 
AN/UGC-48 
AN/UGC-72 
AN/UGC-73 
AN/UGC-74 
AN/UGC-75 
AN/UGC-120B 
AN/UGC-129 
AN/URA-27 
AN/URC-34 
AN/URA-38A 
AN/URA-42 
AN/URC-15 
AN/URC-52 
AN/URC-55 
AN/URC-77 
AN/URC-79 
AN/URC-80 
AN/URC-88 
AN/URC-87 
AN/URC-93 
AN/URC-96 
AN/URM-157 
AN/URR-52A 
AN/URR-69 


Equipment 
Switching system 
Switching system 
Unit level switch 
Teletypewriter 
Teletypewriter 
Teletypewriter 
Teletypewriter 
Teletypewriter 
Teletypewriter 
Teletypewriter 
Teletypewriter 
Teletypewriter 
Teleprinter 
Antenna tuning system 
Antenna tuning system 
Antenna coupler 
Sideband converter 
Ssb radiotelephone 
Digital comms system 
Satcom radio 

Hf radio 

Hf radio 

Vhf radio 

Hf radio 

Hf radio 

Uhf radio 

Hf radio 

Radio test set 
Vhf/uhf receiver 
Radio receiver 


User 
Army 
Army (Tri-Tac) 
Navy (Tri-Tac) 
Army 
Army 
Army 
Navy 
Army 
Army 
Army 
Army 
Navy 
Navy 
Various 
Various 
Navy 
Army 

Air force 
Air force 
Army 
Coast guard 
Various 
Navy 
Navy 
Army 
Navy 
Army 
Army 
Various 
Army 


AN NUMBERED EQUIPMENT 


Manufacturer 
GTE-Sylvania 
GTE-Sylvania 
ITT 

SCM 

SCM 

SCM 

Teletype Corp 
SCM 

SCM 

SCM 

SCM 

Teletype Corp 
Tracor 

TMC 

TMC 

Stewart Warner 
TMC 

Hughes 
Hughes 
Magnavox 
Scientific Radio 
Scientific Radio 
Collins 

RCA 
Southcom 
Collins 
Southcom 
Collins 

Watkins Johnson 
Cincinnati 


AN Number 
AN/URT-17 
AN/URT-23 
AN/URT-24 
AN/URT-35 
AN/USC-2 
AN/USC-5 
AN/USC-13 
AN/USC-14 
AN/USC-15 
AN/USC-26 
AN/USC-30 
AN/USC-32 
AN/USQ-72 
AN/UYA-7 
AN/UYQ-19 
AN/VRC-12 
AN/VRC-43 to 49 
AN/VRC-64 
AN/VRC-80 
AN/VRC-81 
AN/VRC-174 
AN/WLR-1 
AN/WLR-6 
AN/WLR-8 


“AN/WLR-9 


AN/WSC-1 
AN/WSC-2 
AN/WSC-3 
AN/WSC-5 


Equipment 
Radio transmitter 
Radio transmitter 
Hf radio 

Uhf transmitter 
Uhf data link 

Vif radio 

Vif radio 

Vif comms central 
C3 system 

Data modem 

Uhf radio 

Digital data set 


JTIDS command terminal 


Comms terminal 
Data comms system 
Vhf radio 

Vhf radios 

Vhf radio 

Hf radio 

Hf radio 

Hf radio 
Receiver (ecm) 
Receiver (ecm) 
Receiver (ecm) 
Sonar receiver 
Satcom terminal 
Satcom terminal 
Satcom terminal 
Satcom terminal 


User 
Navy 
Navy 
Navy 
Air force 
Navy 
Navy 
Navy 
Navy 
Air force 
Air force 
Navy 
Navy 
Various 
Air force 
Army 
Army 
Army 
Army 
Navy 
Dutch army 
Air force 
Navy 
Navy 
Navy 
Navy 
Navy 
Navy 
Navy 
Navy 


Manufacturer 
TMC 

Various 
Stewart Warner 
E-Systems 
Collins 

Collins 

Collins 

Collins 

Various 
Honeywell 
Collins 

Harris 

ITT 

E-Systems 
Singer 
E-Systems 
Various 
E-Systems 
Collins 

Collins 

Collins 

Various 

Various 

Various 
Magnavox 
Collins 

IT 
E-Systems/Collins 
E-Systems/Collins 


AEG-Telefunken, 

Elisabethstrasse 3, Postfach 17 30, D-7900, 
Ulm (Donau), Federal Republic of Germany 
Tel: (0731) 192-1 

Telex: 7 12 723 


Aero Electronics (AEL) Limited, 
Gatwick House, Horley, Surrey RH6 9SU. 
England 

Tel: 029 34 5353 

Telex: 87116 


Aeromaritime Systembau GmbH, 
Moosacherstrasse 51, 8000 Munich 40, 
Federal Republic of Germany 

Tel: 089 351 60 43 

Telex: 5-22829 


Aiken Industries, 

Communications & Electronics Division, 9125 
Gaither Road, Gaithersburg, Maryland 20760, 
USA 

Tel: (301) 948 5210 

Twx: 710-828-9706 


AIL Division of Cutler-Hammer, 

Comac Road, Deer Park, New York 11729, 
USA 

Tel: (516) 595 5744 

Telex: 510-227-6073 


Airtec Limited, Electronic Engineering 
Division, 

Haddenham, Buckinghamshire, England. 
Tel: (0844) 291422 

Telex: 83223 


Allied Technology Incorporated, 

6104 Poe Avenue, Dayton, Ohio 45414, USA 
Tel: (513) 898 1750 

Twx: 810-472-2832 


Amalgamated Wireless (Australasia) 
Limited, 

PO Box 96, North Ryde, New South Wales 
2113, Australia 

Tel: 02 888 8111 

Telex: AA20623 


American Electronic Laboratories 
Incorporated, 

PO Box 552, Lansdale, Pennsylvania 19446, 
USA 

Tel: (215) 822 2929 

Twx: 510 661 4976 


Amtron Division of the Sippican 
Corporation, 

14820 South Kedzie Avenue, Midlothian, 
Illinois 60445, USA 

Tel: (312) 568 4800 

Twx: 910 689 4494 


AN/COM Electronics, 

5521 Cleon, P.O. Box 530, North Hollywood, 
California 91603, USA 

Tel: (213) 769-5518 


Andrea Radio Corporation, 

11-40 45 Road, Long Island City, New York 
11101, USA 

Tel: (212) 729 8500 


ASC Systems Corporation, 

2060 North Kolmar Avenue, Chicago, Illinois 
60639, USA 

Tel: (312) 278 4430 

Telex: 25-3089 


Directory 


Astronautics Corporation of America, 
PO Box 523, Milwaukee, Wisconsin 53201, 
USA 

Tel: (414) 671 5500 

Twx: 910 262 3153 


Autophon AG, 

CH-4500 Solothurn, Ziegelmattstrasse 1-15, 
Switzerland 

Tel: 065 214121 

Telex: 34353 


Barry Research Corporation, 

PO Box 61989, 445 Indio Way, Sunnyvale, 
California 94088, USA 

Tel: (408) 733 7800 

Telex: 357484 


Bofors Aerotronics AB, 
S-181 81 Lidingo, Sweden 
Tel: 08 765 29 60 

Telex: 19188 


G & E Bradley Limited, 

Electral House, Neasden Lane, London NW10 
1RR, England 

Tel: 01-450 7811 

Telex: 25583 


BBC Brown, Boveri & Company, Limited, 
CH-5401 Baden, Switzerland 

Tel: 056 29 96 11 

Telex: 52921 


British Aerospace, 

Dynamics Group, GPO Box No 77, Filton 
House, Bristol BS99 7AR, England 

Tel: 0272 693831 

Telex: 449452 


SG Brown Communications Limited, 

King George’s Avenue, Watford, Hertfordshire 
WD1 7QF, England 

Tel: 0923 35311 

Telex: 23412 


Burndept Electronics Limited, 

St. Fidelis Road, Erith, Kent, England. 
Tel: (03224) 39121 

Telex: 896299 


Canadian Marconi Company, 

2442 Trenton Avenue, Montreal, Quebec H3P 
1Y9, Canada 

Tel: 341 7630 

Telex: 05 827822 


C & S Antennas Limited, 

Knight Road, Strood, Rochester, Kent ME2 
2AX, England 

Tel: 0634 75544 

Telex: 96146 


Cincinnati Electronics Corporation, 

2630 Glendale-Milford Road, Cincinnati, Ohio 
45241, USA 

Tel: (513) 563 6000 

Twx: 810 464 8151 


Codalex Limited, 

5780 Decelles Avenue, Montreal H3S 2C7, 
Canada 

Tel: (614) 731 3251 

Telex: 05 25225 


Communications Components Corporation, 
3000 Airway Avenue, Costa Mesa, California 
92626, USA 

Tel: (714) 540 7640 

Telex: 685 532 
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Compagnie de Signaux et d’Entreprises 
Electriques (CSEE), 

2 4 8 rue Caroline, 75850 Paris Cedex 17, 
France. 

Tel: 387 39 29 


Continental Electronics Manufacturing 
Company, 

4212 South Buckner Boulevard, Box 270879, 
Dallas, Texas 75227, USA 

Tel: (214) 381 7161 

Telex: 73398 


Cossor Electronics Limited, 

The Pinnacles, Harlow, Essex CM19 5BB, 
England 

Tel: 0279 26862 

Telex: 81228 


C-Ran Corporation, 
699 4th Street NW, Largo, Florida 33540, USA 
Tel: (813) 585 3850 


Crypto AG, 

PO Box A-163, CH-6301 Zug, Switzerland 
Tel: 042 38 15 44 

Telex: 78 702 


Dacom Incorporated, 

2972 Stender Way, Santa Clara, California 
95051, USA 

Tel: (408) 249 7200 


Delco Electronics Division, 
General Motors Corporation, 6767 Hollister 
Avenue, Goleta, California 93017, USA 


Dorne & Margolin Incorporated, 

2950 Veterans Memorial Highway, Bohemia, 
New York 11716, USA 

Tel: (516) 585 4000 


Dynair Electronics Incorporated, 

5275 Market Street, San Diego, California 
92114, USA 

Tel: (714) 263 7711 

Twx: 910 335 2040 


E-Systems Incorporated, 

6250 LBJ Freeway, PO Box 226030, Dallas 
Texas 75266, USA 

Tel: (214) 661 1000 

Telex: 730864 


E-Systems Incorporated, ECI Division, 

1501 72nd Street North, St Petersburg, Florida 
33710, USA 

Tel: (813) 318 2000 

Telex: 523455 


E-Systems Incorporated, Garland Division, 
PO Box 6118, Dallas, Texas 75222, USA 

Tel: (214) 272 0515 

Telex: 732306 


E-Systems Incorporated, Memcor Division, 
41E Park Drive, Huntington, Indiana 46750, 
USA 

Tel: (219) 356 4300 

Telex: 232401 


Eddystone Radio Limited, 

Alvechurch Road, Birmingham B31 3PP, 
England 

Tel: 021-475 2231 

Telex: 337081 


462 DIRECTORY 

Edmac Associates Incorporated, 

PO Box 230, 333 West Commercial Street, 
East Rochester, New York 14445, USA 
Tel: (716) 385 1440 

Twx: 510 254 2896 


Elbit Computers Limited, 

Advanced Technology Center, POB 5390, 
Haifa, Israel 

Tel: 04 514211 

Telex: 46774 


Electronic Corporation of Israel, 

88 Giborei Israel Street, Tel Aviv, Israel 
Tel: 255181 

Telex: 033578 


Electronic Industries Limited, 
Ashdod, Israel 

Tel: 212 620 4400 

Telex: 125180 


Electronique Aerospatiale, 

BP 51-93350, Le Bourget Principal, France 
Tel: 834 49 99 

Telex: 220809 


A/S Elektrisk Bureau, 

Postbox 98, 1360 Nesbru, Norway 
Tel: 472 78 80 60 

Telex: 11723 


L M Ericsson, 

S-126 25, Stockholm, Sweden 
Tel: 08 719 00 00 

Telex: 17440 


Evershed and Vignoles Limited, 
Acton Lane, London W4 5HJ, England 
Tel: 01-994 3670 

Telex: 22583 


Ferranti Limited, 

Communication and Control Group, 
Silverknowes, Edinburgh EH4 4AD, Scotland 
Tel: 031-332 2424 

Telex: 727101 


Ferranti Limited, 

Digital Systems Division, Western Road, 
Bracknell, Berkshire RG12 1RA, England 
Tel: 0344 3232 

Telex: 848117 


Ford Aerospace & Communications 
Corporation, 

Aeronutronics Division, Ford Road, Newport 
Beach, California 92663, USA 

Tel: (714) 759 5212 

Telex: 678470 

Twx: 910 596 1354 


Frederick Electronics Corporation, 
Hayward Road/Post Office Box 502, 
Frederick, Maryland 21701, USA 
Tel: (301) 662 5901 

Telex: 893 438 


General Electric Company, 

French Road, Utica, New York 13503, USA 
Tel: (315) 797 1000 

Twx: 510 242 0277 


Granger Associates, 

120 Independence Drive, Menio Park, 
California 94025, USA 

Tel: (415) 321 4175 

Telex: 348380 


Graseby Instruments Limited, 

Kingston By-Pass, Surbiton, Surrey KT6 7LR, 
England 

Tel: 01-397 5311 

Telex: 262795 


Gresham Lion Group Limited, 

Twickenham Road, Feltham, Middlesex TW13 
6HA, England 

Tel: 01-894 5511 

Telex: 27419 


Gretag Limited, 

Althardstrasse 70, CH-8105 Regensdorf, 
Zurich, Switzerland 

Tel: 01 842 11 11 

Telex: 53950 


GTE Sylvania Incorporated, 
77 ‘A’ Street, Needham Heights, 
Massachusetts 02194, USA 

Tel: (617) 449 2000 


Harris Corporation, 

RF Communications Division, 1680 University 
Avenue, Rochester, New York 14610, USA 
Tel: (716) 244 5830 

Twx: 510 253 7469 

Telex: 978464 


Hasler AG 

Belpstrasse 23, CH-3000 Bern 14, Switzerland 
Tel: 031 65 21 11 

Telex: 32413 


Hoffman NavCom Systems, 

4323 Arden Drive, El Monte, California 91734, 
USA 

Tel: (213) 442 0123 

Telex: 677487 


Honeywell Aerospace Division, 

13350 US Highway 19, St Petersburg, Florida 
33733, USA 

Tel: (813) 531 4611 


Hughes Aircraft Company, 
PO Box 3310, Fullerton, California 92634, USA 
Tel: (714) 871 3232 


Hy-Gain Electronics Corporation, 

8601 Northeast Highway 6, Lincoln, Nebraska 
68505, USA 

Tel: (402) 464 9151 

Telex: 486424 


Industria Radio Elettrica Telecomunicazioni 
SpA (IRET), 

Via Caboto 16, POB 2739, 34100 Trieste, Italy 
Tel: 827281 

Telex: 46233 


International Telecom Systems, 

PO Box 4034, Foster City, California 94404, 
USA 

Tel: (415) 573 6245 

Telex: 349334 


Iskra, 

Teslova 30, 61000 Ljubljana, Yugoslavia 
Telex: 61798 66366 

Telex: 31265 


Italtel, 

Societa Italiana Telecomunicazioni, 20149 
Milan, 12 Piazzale Zavattari, Italy 

Tel: 392 43881 

Telex: 43 34668 


ITT Aerospace/Optical Division, 

3700 E Pontiac Street, Fort Wayne, Indiana 
46803, USA 

Tel: (219) 423 9636 


ITT Business Systems, 

Lion Buildings, Crowhurst Road, Hollingbury, 
Brighton, Sussex BN1 8AN, England 

Tel: 0273 507 111 

Telex: 87169 


ITT Defense Communications Division, 
492 River Road, Nutley, New Jersey 07110, 
USA 

Tel: (210) 284 0123 


Keren Electronica Limited, 

Afridar Industrial Center, POB 5019, Ashkelon, 
Israel 

Tel: 051 24141 

Telex: 033382 


Koor Systems Limited, 

Sgoola Industrial Zone, PO Box 76, Petach 
Tykva, Israel 

Tel: 903661 

Telex: 341993 


Kudelski SA, 

CH-1033, Cheseaux sur Lausanne, 
Switzerland 

Tel: 021 91 21 21 

Telex: 24392 


Kurt Eichweber Prazisionsgeratewerk, 
Schttzenstrasse 75-85, D-2000 Hamburg 50, 
Federal Republic of Germany 

Tel: 040 850 10 91 

Telex: 02 14348 


Litton Systems Incorporated, 

Amecom Division, 5115 Calvert Road, College 
Park, Maryland 20740, USA 

Tel: (301) 864 5600 

Twx: 710 826 9650 


LMT—Le Matériel Téléphonique, 

46 quai A Le Gallo, BP 402, 92103 Boulogne 
Billancourt Cedex, France 

Tel: 608 60 00 

Telex: 200972 


Magnavox Government & Industrial 
Electronics Company, 

2131 South Coliseum Boulevard, Fort Wayne, 
Indiana 46803, USA 

Tel: (219) 482 4411 

Telex: 023 2485 

Twx: 810 332 1503 


Mar.ufacture Belge de Lamps et de Matériel 
Electronique SA, (MBLE), 

Rue des Deux Gares 80, B 1070 Bruxelles, 
Belgium 

Tel: 02 523 00 00 

Telex: 21420 


Marconi Avionics Limited, 

The Airport Works, Rochester, Kent ME1 2XX, 
England 

Tel: 0634 44400 

Telex: 96333 


Marconi Avionics Limited, 

Airadio Systems Division, Christopher Martin 
Road, Basildon, Essex SS14 3EL, England 
Tel: 0268 22822 

Telex: 99225 


Marconi Communication Systems Limited, 
Marconi House, Chelmsford, Essex CM1 1PL, 
England 

Tel: 0245 53221 

Telex: 99201 


Marconi Instruments Limited, 

Longacres, St Albans, Hertfordshire AL4 O5N, 
England 

Tel: 0727 59292 

Telex: 23350 


Marconi Italiana, 

16153 Genova-Cornigliano, Via A Negrone 
1A, Italy 

Tel: 010 4108 

Telex: 27386 


Marconi Space and Defence Systems 
Limited, 

The Grove, Warren Lane, Stanmore, 
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Automatic morse equipment MA4230/MA4231 

(Racal)> 25,24. S2 Sie eee ee eta 447 
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DTRS data system (Plessey) ................ 255 
DU-2090 display (Norlin) ................00. 178 
DX 15-60 multiplex (Siemens) ............... 234 

E 

E401 receivers (Siemens) 2... .0..0s60.0.-00- 26 
E403 receiver (Siemens) ...........-.2..00 24 
E410 receiver (Siemens) 5 2...5..5-<0256.2+: 26 
E506 channel shifter (Siemens) ............. 25 
EA-6 antenna: (Elbit)’ Ran. Sines es aces ences 323 
Earphone AE75 (C-Ran) ................0e00e 321 
EC-755 cipher system (Philips) .............. 298 
EC958 receiver (Eddystone) ................ 61 
EC958/12 receiver (Eddystone) ............. 45 
ECM antennas (Dorne) .............-....4-5 366 
EDV. antennai(C:&.S)\ aac tesa ess osc es 330 
EL/K-1000 series transceivers (Elta) ......... 123 


EL/K-1001A and EL/K-1005 transceivers (Elta) 122 
EL/K-1004A and EL/K-1106A transceivers (Elta) 121 


EL/S-8671 digital message device (Philips) ... 275 
Emergency warning radio system (Zellweger) . 37 
Encryption unit Gretacoder 601 (Gretag) ..... 299 
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Frequency management system AN/TRQ-35 

KR) Bement cet iteter oe some ne tacos 77 
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HH-425 handset holder (Telemit) ............ 320 
High volume information transfer project HVIT 
(METS) cusp ceneen okie CO NOA MESA Ab ENS 430 
Fillisterminal/(HUgneS) oo s:cenaceeee ee ee 286 
HPLSE loudspeaker (Safare) ................ 318 
HSP3609-212A line printer (Miltope) ......... 283 
Hydrus system (various) ..............+2008 423 


ICS3 integrated comms system (Marconi/MEL) 396 
IM-166/URT swr indicator (TMC) ............ 382 
INCA Integrated Nuclear Comms Assessment 


(GTE) ten ateretcacsrnarte. actu mieten sate 409 
Intercom controls C2296/VRC to C2298/VRC 
(E Systems)! s.cccista de oelel-nyoalea acu choy 322 
Intercom system CINTAC 50 (Redifon) ....... 246 
Intercom system Shiptalk (Redifon) .......... 243 
Internal comms equipment RICE Mk II and 
CINTAC:4 (Redifon) an. sscus2s coeee aces 244 
J 
Jaguar frequency hopping radio (Racal) ..... 407 
JAN/ARC-2, JARC-F1 and JARC-A2 transceivers 
(VAFIOUS) ME citmimens oo ae ete worn tees 129 
JAN/GMD-1A receiver (various) ............. 208 
JAN/GRC-N1 and JAN/GRC-N3 transceivers 
(VanloUS) Ryn Bec tetac ster antoctech ma seien Gates 36 
JARC-A3 transceiver (various) .............. 130 
J/FRQ-3 multiplex (Fujitsu) .................. 208 
Jezebel sonobuoy (Ultra) ............... 155/157 
JMRC-C1, JMRC-C2, JMRC-R1 terminal 
equipment (various) ...............seeseee 129 
JMTC-T12 exchange (various) .............. 237 
JPRC-F1 to F3 transceivers (various) ........ 129 
JSB-22/PT and JSB-86/P exchanges (various) 237 
JTA-T1 telephone (Okitsu) ................4. 237 
JTIDS Joint tactical information distribution 
SE CW EGEIS) 4 Soaccontowbob cd sHindan se 409 
K 
K-449 chart recorder (Muirhead) ............ 310 
K5 antenna (Dorne) ......... cee cece ees 371 
K649-TR4 chart recorder (Muirhead) ......... 311 
KL/VRC 3600 radio station (Philips) .......... 130 
ky 
Lasercom comms equipment (Eichweber) .... 386 
Laser communicator RLK-2 (Iskra) ........... 386 
LAT61 throat microphone (Zellweger) ........ 315 
LBP-415C antenna (Miller) ..............0005 365 
Lifeboat radio AN/PRC-96 (C-Ran) ........... 185 
LMT 3481E transmitter/receiver (LMT) ........ 19 
LoadiDL4 (C&S) switigee torres ae eters 334 
Loudhailer Skyshout (MPE) .............0005 454 
Loudspeaker FLWA68 (C-Ran) .............. 241 
Loudspeaker HPL5SE (Safare) ............... 318 
Loudspeaker LS-166/C (Telemit) ............ 318 
LP-1018 antenna (Hy Gain) ................. 343 


M 
MA654 antenna (Racal) ....... 06.6.0... eee 326 
MA714 to MA716 masts (Racal) ............. 330 
MA136i)imast.(Racal) tees am septs re ents eee 329 
MA2231 mast (Racal) ..............0eeseuee 334 
MA4010 morse unit (Racal) ..........0...05. 256 
MA4014B encryption unit (Racal) ............ 308 
MA4203 line adaptor (Racal) ................ 308 
MA4222 teleprinter modem (Racal) .......... 256 
MA4230/MA4231 morse system (Racal) ...... 447 
MA4233 printer (Racal) ......... 0.0.0. 00 000. 279 
Man-on-the-move system MOMCOMS (various) 423 
Manpack 
Aé(China) Apes tet bee eee eee ee 12 
hf AN/PRC-70 (Cincinnati) .............00. 163 
hf AN/PRC-74 (Hughes) ............0.0008 64 
hf AN/PRC-74B (Hughes) ...............0. 65 
hf AN/PRC-515 (Collins) ................0. 101 
hf ‘GAS45)(Redifon) ingest sieiare cet oceascrt peeks 41 
ht: MCS-205'(Gotiid) iis aw nand.teeenet eee 433 
iif PRO=247/B (iret) Panicouenhetce eens caer 29 
BERS (USSR): orice slonsctineracurre eet 38 
he AT-178 (Montedel) nb ct ccine seduce vite 29 
hESC #20Di(Southcom), ae. s ccsirlccetenttve siete 65 
hf SE6861\ (AEG) | a.c..58 aetna roc one 22 
hf Squadcal 2 (Racal) .................005 432 
Afi MRA9QOG (Racal) = ircc ue ye eee 39 
Inf WRA922 | (Racal)i Mays.ntentrtie felon eae ae 38 
hf TRA9S1. (Racal) fiya.es-myontertee anit 40 
hE TRCSOO (THOMSON) Ai sete cleve sores 13 
hf UK/PRC320 and UK/PRC320/1 (Plessey) . 39 
thf/A4SRi(Redifon) "aac: csasnrcteol weer 140 
uhf AN/PRC-66B (Collins) ............. 102/164 
UNFEL/K-1007A\ (Elta)! cfruaet as sees tea 122 
uhf UK/PRC344 (Plessey) ...............-. 139 
uhf UK/PRC351/352 (Racal) .............. 138 
vhf AN/PRC-25 (various) ...............00 162 
vhf AN/PRC-77 (various) ...............05. 163 
VarPR-BAi(SRA)Wacarys tactnctes caine serrate 440 
Vhfi/ PRC-649) (ret) asics ti ncidcins setaeriae 124 
Vif: PROG38: (Inet) igh) aesiewacicterstetay a seaereetet 123 
vhf PTR1850 (Plessey) ...........0.e0e0ee 152 
vhf R105D, R108D, R109D, R114D (USSR) . 37 
vhf RT-6/PRC-2601 (Marconi) ............. 138 
vhf RV-3/13/P (Montedel) ................. 124 
vhf SRT-172 (Montedel) ...............005 123 
vhf Supertalk PTR2411 (Plessey) .......... 141 
vhf TP-PP-13 (Thomson). sonic. v2s\. ces wears 107 
vhf TRA 967/1 and 967/3 (Racal) .......... 140 
vhf TRESS2:(TAOMSON) = ce teres wate cies sels eis 103 
vhf TRM920P (Electronique Aerospatiale) .. 105 
vhf TR-PP-11 (Thomson) .........500...... 107 
Marcrypt range of crypt equipment (Marconi) . 305 
Master tutor AEL2804 (Aero) ................ 389 
MATS message switching system (Philips) ... 290 
MC204 transceiver (Philips) ................. 131 
MCC314 Cryptoplex cipher (Crypto) ......... 303 
MD-522A/GRC modem (Koor) ..............- 275 
MD-522A/GRC modem (E Systems) ......... 283 
MD-918/GRC troposcatter (GTE) ............ 212 
MD-1008( )/V modem (Cincinnati) ........... 270 
Message 
device EL/S-8671 (Elta) ................5. 275 
formatter CP300 (Plessey) ................ 294 
handling system (AEG) .....2.........0005 289 
header: FAGO2 (AEG) oo enantio 289 
switching system (ITT) ...........:...008e 294 
switching system DCP-128 (Elbit) ......... 290 
switching system MILCOPP (Philips) ....... 291 
switching system MATS (Philips) .......... 290 
switching system TARIF (Marconi) ..... 293/241 
system SCAMP (Sperry) .........-...00005 292 
terminal APT60 (Telesecurity) ............. 274 
terminal CGT1050 (Cossor) .............5. 281 
terminal CGT1054 (Cossor) ............... 449 
terminal CGT1148 (Cossor) ............... 280 
MH170 radio link (Marconi) ..............055 210 
MH191 transceiver (Marconi) ............... 210 
MH195 to MH197 link terminals (Marconi) .... 439 
MH203 radio link (Marconi) ..............6-. 443 
Microphone 
BSO and B54 (Vitavox) .............20000. 317 
B50 low impedance (Vitavox) ............. 316 
GON (Vitavox) ieicraitatctarc ciciar=/chaleich sie ocaie.storepeneeaet 317 
LATS) (Zellweger) caja meres saree se siete 315 
Microwave 
link FEG40T. (THOMSON) tc. cass ceielneie see 206 
link MHi170: (Marconl)) GWeisteeas xt decrees ere 210 
link Minilink 13 (LME) .............0..00 0. 209 
link TFH647 and TFH648 (Thomson) ....... 204 
transmission system MT4 (BBC) ........... 209 


Milcopp message switching system (Philips) . 291 
Modem 


data MD-1008( )/V (Cincinnati) ............ 270 
FSI 127 Si(EFOGSN CK) ei ccars rie ciaicielele w vleletertate 269 
fsk SP-453 (Montedel) ................0005 276 
FEISS (Honeywell) 3..uriteanieter dcr cate see 270 
multi-line CGT1070 (Cossor) ............0- 257 
MX-510 to MX-513 (Montedel) ............ 276 
radiotelegraph MRA-100 (TRT) ............ 18 
satcom OM-43/USC (ECl) ...........0 eens 264 
teleprinter MA4222 (Racal) ............... 256 
teletypewriter MD-522A/GRC 

(Tadiran/E Systems) ................ 269/275 
time diversity 6027 series (BR) ............ 264 
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time diversity 6028 series (BR) ............ 265 
voice MX-170F (Magnavox) ..........0500: 252 
Modulation meter TR2300B (Marconi) ........ 376 
Molniya satellites (USSR) .........-.... seen 422 
MRA-100 radiotelegraph modem (TRT) ...... 18 


MRB-640 amplifier (E Systems) ............. 169 
MRC-107T comms centre (Tadiran) .......... 117 
MS65 antenna mast (Telemit) ........-....-. 323 
MS116 to MS618 antenna masts (Telemit) .... 323 
MSC2001 cipher equipment (Siemens) ....... 297 
MSR-9 mode selector (TMC) .........00 000s 82 
MT4 microwave transmission system (BBC) 209 
MTD-94 multiplexer (Canadian Marconi) ..... 255 
MU-688/UGC tape memory (Tracor) ......... 448 
Multimeter 4324 (Racal) ..........6e cece rues 372 
Multimode 30-400 transmitter/receiver (Marconi) 442 
Multiplexer 


SBS (Marconi) Weare: csaisge aisle ole sacherd nievaiventele ate 281 
data (Pidesey) . focst Minnie 279 
Delta DX 15-60 (Siemens) ............-465 234 
PE AGiS (rulitOU) ine, arose raivhavamae anecionee 208 
MEO A: (MarConl) or. caiecis.;pitforas aenalavmles 449 
MieOS (Marconi) anemitencas sy -aremeaecreie ss 444 
MF 2ZO7: (MarOoml), @trarescctracotel tress tiervn taett eels 446 
MT229 (Maron) \cietsreaavichiateandermes 449 
MTD-24 (Canadian Marconi) .............. 255 
MXS0t. (Marconi)'ts.ffejiewa strates oeitiienae 443 
MX500 series (Marconi) ......-...0.0se0 ee 444 
OBTIGQUV (E'Systems) cos .ieacae ween: 288 
OR TC-SA ICI) eae reet ns onieat an enese 231 
QEIGQAATR Dt .ceeaskhe eel nemo 231 
TAD-415: Cladhran)) 5 skerscagrs ets cacerrsire 235 
TE41 OGG (IME) ycsicctins sptstirne taser 82 
TO=C VEST (Motorola) cjacsiexinn cies 230 
TH-81/GCC (Codalex) ...:,.5-+s-ceucseees 274 
MX50U series multiplexers (Marconi) ......... 444 
MX501 multiplexer (Marconi) ............0005 443 
N 
Ni15=t antenna (Dore) ore css wert gatellieiees 370 
N1010 transmitter drive (Marconi) 58 
N1012 transmitter drive (Marconi) 56 
N1050 amplifier (Marconi) ...............005 57 
N2020 receiver (Marconi) ..............e0005 58 
N3000 transmitter drive (Marconi) ..........- 57 
N7000 antenna matching unit (Marconi) ...... 333 
Nagrafax chart recorder (Kudelski) .......... 310 
NATO Ill satellites (Aeronutronics) ........... 215 
NATO Integrated Communications System NIC 
Warlous}eci. : SS eal. naten eh omansaa ane ten 414 
NC-10-04 antenna (Comms Component Corp) 363 
N124'antenna (Dorne) on... cece eee ete tees 369 
NT203/1 amplifier (Marconi) .............005 56 
NT204 transmitter (Marconi) ........... soo. 68 
NT-66095 antenna (Miller) .............0.005 359 
oO 
OA7160/TRC-97A troposcatter antenna 
(Radiation) Fc. eno abe aia, vetoes 368 
OA8112/TRC-97A antenna (Radiation) ....... 352 
OB1160UV multiplexer (E Systems) .......... 288 
O£130/TRC-97F antenna (Radiation) ......... 361 
OG70FRT-80 amplifier (E Systems) .......... 187 
O/H multiplexer (Nihon) .............0e evens 209 
OM-43/USC modem (ECI) .........2...e eee 264 
Optical fibre terminal SU-308 (Tadiran) ....... 386 
ORC-19 transceiver (various) .....-........5 129 
ORC-20 transceiver (various) .............05 37 
Oscillators TF1370A and TF1101 (Marconi) ... 377 
OW1135P thermal printer (E Systems) ....... 285 


P 


Pom modulation system PCM12/24 (Siemens) 234 
Pegasus transceiver (Pye) ..............0005 148 
Performance-transmitter TT-730/UGC (Tracor) 271 
PF 10-167 antenna (Comms Component Corp) 363 


PL-6Siradio link (SRA) . . faeces ete certs 133 
PL-70/ZAG radio link (SRA) ............00005 131 
PL-70/ZAG radio link (Elektrisk Bureau) ...... 440 
Position location reporting system (PLRS) 

CFIUENOS ne stuns Saattotagi cam gents mremenens 390 
PP-770/50 range booster (Telemit) ........... 113 
PR-81 transceiver (SRA) .........0.-.ceee eee 440 
PRC-74T transceiver (Tadiran) .............. 29 
PRC-174 transmitter/receiver (Tadiran) ....... 28 
PRC-247B transceiver (Iret) ............00005 29 
PRC-416 transceiver (Iret) ..............0055 126 
PRC-439 transceiver (Iret) .............00005 126 
PRC-600 transceiver (GTE) .........-...000 167 
PRC-601 and PRC-602 transmitter/receiver 

CTadivan) Siaconmemet asthe iawnenn wens 119 
PRC-613 and PRC-614 transmitter/receiver 

Cladiran} ip etiea.vancon taaerccaenetent rien 118 
PRC-638 transceiver (Iret) ..............0005 123 
PRC-660T transceiver (Iret) ..........00000 0s 123 
PRC-2077 transmitter/receiver (Tadiran) ...... 116 
PRC/VRC-600 transmitter/receiver (MBLE) .... 11 


PRC/VRC-4600 transmitter/receiver (Philips) .. 130 
Preselectors DP40 and DP4044 (McKay 


PIYVINGCK) Pao een acrintrtercbern snc apnoea des 88 
Printer 
HSP 3609-212A (Miltope) ..............44. 283 


MA4233 (PCE cemcwicon Adaoine pernemaeeers 279 
OW 1135Pi(E:Systems)) sinew raemacn ee 285 
T1123, (E Systems): voce cscke sce ,stshetene cdivtres 265 
T2000 \(Miltome)), «sia: Wiee eluis o'taps eens ears 283 
PRM 4021 transceiver (Racal) ..........-.-.. 53 
PRM 4031 transceiver (Racal) .......,.....-. 47 
PRM 4060 transceiver (Racal) ............... 146 
PRM 4062 receiver (Racal) .......-...2.e ees 146 
PRM 4090 transceiver (Racal) ..,..........4. 441 
PRM 4150 data station (Racal) .............. 447 
PRM 4160 transceiver (Racal) ............ as 180 
Processor CP200 (Plessey) .......--+seseens 294 
Ptarmigan system (Plessey) .........0..00005 415 
PTR 349 squad radio (Plessey) ............. 148 
PTR 1721 transmitter/receiver (Plessey) ...... 159 
PTR 1741 transceiver (Plessey) ............. 159 
PTR 1751 transceiver (Plessey) ..........-.. 157 
PTR 1850 pouch radio Smalitalk (Plessey) .... 152 
PTR 2411 transmitter/receiver (Plessey) ...... 158 
PTR 3411 Groundsat system (Plessey) ....... 145 
PVS 1410 vehicle radio (Plessey) ............ 142 
PVS 1641 message terminal (Plessey) ....... 450 
PVS 1730 transceiver (Plessey) ............. 161 
PVS 1760 comms system (Plessey) .......... 160 
Q 
QF-TC-3A, QF-TC-8A, and QFOTC-9A 
MUI IPlOXEr'S: (CHD lackovrssereewia ait ealeiers sys he 231 
R 
R series transmitter/receivers (USSR)) ...... 37/38 
R1000 receiver (Redifon) ................04. 45 
R1051A/URR-MM receiver (Montedel) ........ 34 
R1051F/URR receiver (Stewart) ............. 95 
R1600 antenna (Marconi) ..........eeeee eens 328 
R1700 antenna (Marconi) ..............0.005 333 
R2050 and R2051 troposcatter antennas 
(Maroon) ivrasccenesehes nicaacsame pees 332 
R4001 and R4012 antennas (Marconi) ....... 331 
R5050 antennas (Marconi) ....... 60.2 eee ee 330 
R7000 antenna (Marconi) ........-......-..: 328 
R7070 antenna (Marconi) ..............2.4-5 334 
RA1771/1772 receivers (Racal) ............. 48 
RA1778 and RA1784 receivers (Racal) .......... 51 
Radio link 
14000 (Ferranti) er ane angst casaeew akin 210 
F700: (Thomson) earensaie ao nencerr eee 207 
MII203i (Marconia X Srcrets ct nctercrstrneitet stern 443 
Miniliinkl (UME am tance manometer ae oe 209 
PL-65 portable: (SRA) %..1..s caniechestose as 133 
PIEZOIZAG (SRA) iar pan ais sects 440 
RL72:(Mareani)) 2. 258 soe cates 208 
WAD2O0\(TPadiran) Be cites sues, ike 120 
TAD S10: Taclran)ieituancin temeeny care crite 120 
TFH632 and TFH632-70 (Thomson) ........ 204 
TEHOGS: (THOMSON) We ratse.cchvtee ee tee an 205 
Radio relay 
FM200 (AEG). 25 3c5 ad Sieniccbianitcearmaien 113 
FM{SO00;(AEG): sere sconce sere ieee 114 
Triffid) (Mareonl)” rc. oeis. vesoe since = ospetears 150 
Radiotelephone 
FuG 70 (AEG) cc cstid vase. fear easiness 114 
Pegasus (Pyolacn ct sntounucuuonmnsiotaiacine 148 
Sealand 66 (Redifon) | 09.) -encss0+-neeas 154 
SE-125 (AutOphon)s chicwaciens s<ahe msn mance 137 
SEM25 and SEMS85 (SEL) ......2..+..-.-+- 111 
SEM170 and SEM171 (SEL) .........2..0. 116 
SEM180 and SEM190 (SEL) .............. 116 
Teleport VII and Teleport Vil 460 (AEG) .... 112 
RAM-742 antenna (Miller) ...............-.05 366 
RATT terminal SP459 (Montedel) ............ 276 
RC-128 radio net control (Cincinnati) ........ 175 
RDTM data system (CSEE) ...............05 446 
Receiver 
adaptor CAH-11 (AWA) .............0000- 10 
advanced sonobuoy (Hazeltine) ........... 442 
-decoder AN/ARA-63 (ASC) .....-.....055 200 
Gf CMR-G10A: (ABU): Sage uroric svi abtamie sais = 180 
divers homing RUPGIA (Safare) ........... 2 
Af S481 (EMT) care et scr gates at's emer 431 
HA CREAN (AWA) ice sercheraa cere Beare cise see 8 
ECR aTTB (AWA) 2% ents ites se armaente 7 
hf DR44 (McKay Dymeck) .............00 87 
hf DR55 (McKay Dymeck) ..............05 88 
hf E401 and E410 (Siemens) .............. 26 
hf E403 )\(Slemens)) 2 228 case! oierarsie = aicbete rs asset 24 
hf R-1051A/URR-MM (Montedel) .......... 34 
hf R-1051F/URR (Stewart) ................ 95 
hf SP-466 (Montedel) ...............00005 34 
hf SP-520 (Montedel) ....... cece scenes 34 
hf SRolii(Montedel) tye. tistdoety (6 anise) 34 
hf SR-73N (Montedel) ........0ceeeseeeeee 36 
ESR 207.0 (North) mcs a. casio wckvenrasreraeentos 177 
méhf:435:(Chinalaseneraadiva tenure 12 
mf/hf 1837/2 (Eddystone) .............00ee 43 
mf/hf 1838 (Eddystone) ...............005 59 
Mf/hK6 701) (Elton) ennnte era anmmrnete ser 93 
mffhf DDR-SBR (TMC) «ieee scicnc Seen tes 84 
Tatihf DDR-SK (EMG). aetniicmimisrersicacte he 89 
min OOR-BA TMC) a2 Rieter awh ata teins 84 
mé/hf DDR=10 (TMC) wtirminanaltctatecrgerrcrucit 88 
Mehf: DDRsSSitiCiMC) moeeratieins akrraieere 85 


mf/hf EC958/12 (Eddystone) .............. 45 


muhf GPR=10 (IMC)! Gecw nese neers eons 87 
mf/hf GPR-SORXD (TMC) 90 
mt/hf H2540 (Marconi) 54 
mf/hf N2020 (Marconi) .........0.00eeenee 58 
mf/ht R1000 series (Redifon) .............. 45 
mf/hf R-1444/UR (Cincinnati) 2.0.2... 0.64. 71 
mf/hf RA1784 (Redifon) .............0 ease 52 
tnf/hf TRO394 (Thomson) ........ 6020s eee eee 19 
ube StM=1 1 (Collis) ee asikemlelsteiiartiads 171 
ult 515&-T; (Collinge): cctisgsasatiaen assess 170 
uhf 1990S series (Eddystone) ............. 147 
uhf AN/ARR-69 (ASC) .... 2.0.0.0 c eee eee 201 
uhf CM-540N (Motorola) .........-.....055 174 
UNELERTO{E } (COINS), Sercecite eaclaecn ests 181 
vhf 990R series (Eddystone) .............. 152 
vit 1048) (E Systems) 2.0 a%eceara emulsions 166 
vhf 5700D (LMT) 437 
vhf AN/PRR-9 (Delco) .......6 eee ence ee 167 
vhf CM-5380N (Motorola) ....... 6... c eee 173 
vhf PRM4062 (Racal) ....... 
vhf/uhf 51M-10 (Collins) 
vhf/uhf 1990R (Eddystone) ........-.-..+65 153 
vhf/uhf SR-2090 (Norlin) 2.2... 00... eee eee 177 
vif to hf RF-SOS5A/AC (Harris) .............. 87 
Receiving system AN/FLR-9 (GTE) .......... 7 
Receiving system AN/WLR-6 (GTE) .......... 95 
Receiving system AN/WLR-8 (GTE) .......... 214 
Recorders CR-300 and CR-600 (Miltope) . 258/272 
Rescue radio AN/PRC-103 (C-Ran) .......... 201 
Rescue 99 beacon (Garrett) ...........0.005 435 
RF121 transceiver (Harris) .........¢-0e0005 92 
RF140D transceiver (Harris) .....-..0..0e00 90 
RF280 transmitter/receiver (Harris) ........... 95 
RFSOSAVAC receiver (Harris) ..............05 87 
RF822 transceiver (Harris) ..........00eeseee 68 
RFM12 antenna mast (BBC) ................ 325 
RICE Mk 2 intercom (Redifon) ......-........ 244 
RITA transmission network (various) ......... 412 
RL72 radio link (Marconi) ..............0.00 208 
RLK-2 laser communicator (Iskra) ........... 387 
RM/VRC-240T transceiver (Tadiran) .......... 123 
RO 609 receiver (Philips) ............-.0.05 134 
RT-6/PRC-2061 transceiver (Marconi) ........ 138 
RT-178 transceiver (Montedel) .............. 29 
RT210 data terminal (Plessey) .............. 279 
RT-619 transceiver (Montedel) ...........005 127 
RT-620/A transceiver (Montedel) ............ 126 
RT-1150/ARC-159(V) transmitter/receiver 
(Collins) ns heneiaaneab cuaaie eehaeicoens 197 
RT-1194/ARC-159A(V) transmitter/receiver 
(Collis); pom Seat RR eae: aan cee aaa 196 
RUPG-1A divers homing receiver (Safare) .... 2 
RUT 200 teleprinter (Philips) ................ 277 
RV-3/13/P, RV-3/13/V, RV-4/213/V transceivers 
(Montedel) 355) Sat, Sate aie eevOatsceeer 124 
RV-3/13/V-SS and RV-4/13/V-SS transceivers 
(Montedel) ®).von.e5.c..cstat ea tsingiod sane seen 125 
RV-4/213/A transceivers (Montedel) .......... 128 
iS) 
$307 transmitter (Siemens) ..........0..0005 432 
$500/E600 transmitter/receiver (Zellweger) ... 37 
$6816/1 and S6818/1 transmitters (AEG) ...... 4 
SA-12C switchboard (Amtron) ........-....-. 246 
Sabre 5 beacon (Burndept) ...........-..055 441 
Satellite amplifier (AIL)... 6... cece ee ees 225 
Satellite modem (Motorola) .............0005 224 
Satellite receiver AN/SSR-1 (Motorola) ....... 229 
Satellite terminal 
AN/FSC-9 (Harris): cvtten tre aattarcansteniens 223 
AN/FSC-78 (Aeronutronics) ........0..0005 222 
AN/FSC-79 (Aeronutronics) ..........-...5 228 
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